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ABSTRACT
THE RELATIONSHIP BETWEEN BODY IMAGE AND EATING PATTERNS
IN COLLEGIATE CROSS COUNTRY RUNNERS
Justine Myers, MS
School of Health Studies
Northern Illinois University, 2017
Josephine Umoren, Ph.D., Director
The cross country running environment places an increased emphasis on body size that
can lead to manipulation of eating behaviors to obtain the perceived ideal competitive body.
Understanding body image within/outside the sport of cross country running may give insight
into development of negative body image and/or disordered eating. A quasi-experiment was
conducted using a convenience sample of collegiate cross-country runners competing at Illinois
NCAA colleges (n=85; 30 male, 55 female).
Participants completed the Body Image Assessment Scale – Body Dimensions (BIASBD), Contextual Body Image Questionnaire for Athletics (CBIQA), and Eating Disorder
Examination Questionnaire (EDE-Q). Related and independent-samples t-tests, Wilcoxon Signed
Ranks, Spearman Rank Order Correlations, ANOVAs, and Mann Whitney U-tests were ran.
The results revealed that collegiate cross country runners displayed significant body
dissatisfaction (p = 0.000) and perceived an underweight BMI to be ideal for their sport. Runners
tended to view themselves as heavier when compared to the standards of their sport (Mdn = 4.25)
than the standards of the general public (Mdn = 3.83), Z = 2,016.0, p = 0.000. Competitive body
image in terms of thin-fat self (rs = 0.699, p = 0.000) and thin-fat others (rs = 0.621, p = 0.000)
body image subscales had the strongest correlations with disordered eating.
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CHAPTER 1
INTRODUCTION

Justification

Athletes, especially those in lean-physique sports, whether male or female, are
susceptible to the development of disordered eating patterns.1-3 Although cross country running
does not directly involve weigh-ins or weight-related competition, a perceived ideal of lean
physique is present amongst the cross country running population.2 According to SundgotBorgen and Torstveit, elite athletes aim to achieve the body shape ideal of their sport in order to
improve their athletic performance.4 As a result, many distance runners believe they must have a
lean, thin body composition in order to compete at maximum athletic ability. Therefore, the
emphasis on obtaining the ideal for one’s sport can lead cross country runners to manipulate
their eating habits and weight in order to meet the ideal body composition necessary to compete
effectively.4 Consequently, attempting to achieve the perceived ideal competitive body image of
their sport, cross country runners have an increased risk of developing disordered eating patterns
and clinical eating disorders due to unhealthy body expectations of leanness. As a result, the
investigation of the current perceptions of the competitive body image of cross country runners
and its relation to the development of disordered eating patterns is critical in understanding the
development of eating disorders in the cross country running population.
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In a research study on the presence of a perceived ideal competitive body image in cross
country runners, Perrin revealed that 43 of the 97 female distance runners surveyed agreed that a
thin body is needed in order to be competitive within the sport of cross country, while 25 of 97
disagreed.5 In a similar study, Atkinson suggested that male athletes participating in sports
requiring a low body weight view their ability to obtain an extreme level of thinness as an
achievement, linking their thin physique to increased competitiveness in their sport.6 As a result,
the perception of a thin body type has evolved as the ideal competitive body image for cross
country runners.
According to Greenleaf, athletic or competitive body image is defined as an athlete’s
view of his or her body when compared within context of his or her sport.7 On the other hand,
daily body image reflects an athlete’s view of his or her body when compared to people outside
of his/her sport or the general public.8 De Bruin, Oudejans, Bakker, and Woertman, in a 2011
study, analyzed the relationship between competitive body image and disordered eating risk, as
well as daily body image and disordered eating risk in female collegiate athletes.8 In addition,
these researchers compared differences between competitive and daily body image of female
collegiate athletes.8 Both competitive body image and daily body image were measured through
the Conceptual Body Image Questionnaire for Athletes (CBIQA), while disordered eating risk
was measured through the Eating Disorder Examination Questionnaire (EDE-Q).8 It was
concluded that female collegiate athletes had significantly more negative body image when they
compared themselves in the context of their sport’s ideal body image (competitive body image)
than when outside the context of their sport (daily body image).8 Athletes saw themselves as too
thin when compared to people outside of their sport, but too fat when compared to athletes
within their sport.8 Therefore, research suggests the importance of considering body image in the

3
context of one’s sport when trying to understand the development of disordered eating in
athletes.
Despite the presence of an ideal competitive body image in cross country runners, no
clearly written description of this ideal body model has been produced, as most literature briefly
describe the model using vague terms, such as lean physique.1 Based on the media’s view of
cross country runners, the ideal body model of a cross country runner includes an ectomorph
body type, which consists of thin, lightly muscled bodies, a small frame size, and an average
body fat percentage of 14% to 16%.9,10 More research is needed to determine a more precise
model of cross country runners’ perceived ideal body model. Yet, the compiled description of
this ideal, based on the media’s recollection, reflects a figure practically unattainable through
healthy methods. Therefore, as stated previously, the investigation of the current perceptions of
the competitive body image of cross country runners and its relationship with the development of
disordered eating patterns is critical in understanding the development of eating disorders in
cross country running population.
In order to perform at his or her best, a cross country runner may adopt disordered eating
patterns to attain an ideal body for distance running.4,5 The use of disordered eating patterns,
already unhealthy in nature, may develop into severe, life threatening eating disorders. Overall,
the cross country running environment places an increased emphasis on eating and competitive
body image that can lead to excessive thoughts about food and manipulation of eating behaviors
in order to obtain the perceived ideal competitive body image.5 If not monitored and corrected,
these distorted thoughts and actions revolving around food may eventually develop into
problematic disordered eating patterns and clinical eating disorders.4,11 Reflecting engrained and
unhealthy perceptions of competitive body image and eating habits, the sport of cross country
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running needs more nutrition, exercise, body image, and Health at Every Size education in order
to reduce cross country runners’ susceptibility to developing disordered eating patterns and
clinical eating disorders.
Understanding the correlation between competitive body image and the development of
disordered eating patterns among cross country runners, dietitians and other health professionals
will be able to educate distance runners on the incorrect assumptions of their sport’s competitive
body image and its adverse consequences. As a result, dietitians and exercise science
professionals must expose the misleading connotations of distance running’s extremely thin and
lean competitive body image model. Healthcare professionals must assure distance runners that
thin is not the answer to increased competitiveness. The need for having strong muscles and
adequate body fat, consuming essential nutrient and energy requirements, and maintaining a
healthy weight must be communicated to distance runners, as well as all athletes.
Therefore, education on proper sports nutrition and body weight should be incorporated
into all levels of sports programs, especially among the cross country running population. In
addition, athletes must be aware of the risks, signs, symptoms, and consequences of engaging in
disordered eating patterns. The implications discussed above reflect only a portion of the
programs and knowledge that can be formed from understanding the relationship between
competitive body image and disordered eating, as well as from identifying cross country runners’
perceived ideal body composition. Overall, further primary research is needed on the influences,
development, and in-depth details of competitive body image’s effects on disordered eating,
especially when compared to daily body image. The purpose of this study was to investigate the
current perceptions of the ideal competitive (within sport) body image of cross country runners
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and its relationship with the development of disordered eating patterns when compared to cross
country runners’ daily (outside of sport) body image.

Statement of the Problem

While there has been research on the relationship between competitive body image versus
daily body image and disordered eating risk, the research was conducted among a variety of
female collegiate athletic sports.8 Of the 52 athletes surveyed, only 18 participated in leanness
sports, such as cross country, and male athletes were excluded.8 More research is needed to
determine whether male athletes and specifically cross country runners have similar relationships
between competitive and daily body image, as well as disordered eating risk. Therefore, this
study looked at both male and female collegiate cross country runners.

Research Questions
1. Does male and female cross country runners’ perceived ideal competitive body differ
from their own or actual competitive body image?
2. Is there a difference between cross country runners’ competitive (within sport) body
image and their daily (outside of sport) body image?
3. Are competitive body image and/or daily body image associated with the risk of
developing disordered eating patterns among both male and female cross country
runners?
4. Which body context, competitive or daily body image, is associated with a higher risk of
developing disordered eating patterns?
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5. Do female cross country runners exhibit increased risk of disordered eating patterns than
male cross country runners?
6. Do cross country runners competing at higher competitive levels exhibit increased risk of
disordered eating than cross country runners competing at less competitive levels?
7. Do cross country runners competing at higher competitive levels exhibit more negative
competitive body image than cross country runners competing at less competitive levels?

Hypotheses
1. Male and female cross country runners’ perceived ideal competitive body image differ
from their own or actual competitive body image.
2. There is a difference between cross country runners’ competitive (within sport) body
image and their daily (outside of sport) body image.
3. Both competitive and daily body image are associated with risk of developing disordered
eating patterns among both male and female cross country runners.
4. Competitive body image is associated with a higher risk of developing disordered eating
patterns than daily body image amongst both male and female cross country runners.
5. Female cross country runners exhibit an increased risk of disordered eating patterns
compared to male cross country runners.
6. Cross country runners competing at higher competitive levels exhibit a greater risk of
disordered eating than cross country runners competing at less competitive levels.
7. Cross country runners competing at higher competitive levels exhibit more negative
competitive body image than cross country runners competing at less competitive levels.
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Variables

Independent Variables

For the first hypothesis, the independent variable was the perceived ideal competitive
body image of cross country runners. For the second hypothesis, the context body image was
evaluated in, whether within sport (competitive) or outside of sport (daily), was the independent
variable. Competitive body image and daily body image were the independent variables for the
third and fourth hypotheses. Gender was the independent variable for fifth hypothesis.
Competitive level was the independent variable for the sixth and seventh hypotheses.

Operational Definitions

Perceived ideal competitive body image was defined as the body size cross country
runners’ strive to achieve, attributing this body size to peak athletic performance. Contextual
body image was an athlete’s view or feelings towards his/her body depending upon one’s current
context or environment.8 Contextual body image was divided into two categories: daily body
image and competitive body image.8 Daily body image was the way an athlete felt or viewed
his/her body when compared to people outside of their sport, while competitive body image was
the way an athlete felt or viewed his/her body when compared to other athletes within or the
ideals of their sport.8 Gender was defined as either male or female, while competitive level was
defined as either varsity (top seven runners on a cross country team) or junior varsity (not one of
the top seven runners of the team). Competitive level was also defined as division of the NCAA
the runner competed in (division I, II, or III).
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Perceived ideal competitive body image was measured through the figural drawing a
participant identified as his/her ideal or desired body size on the Body Image Assessment Scale –
Body Dimensions (BIAS-BD). Contextual body image was measured through the context, within
or outside of sport, which participants evaluated their body image when completing the
Contextual Body Image Questionnaire for Athletes (CBOQA). Competitive body image and
daily body image were measured via scores received on the CBOQA. Gender was measured
through question number one on the demographic survey, while competitive level was measured
through questions number three and four on the demographic survey.

Dependent Variables

Actual competitive body image was the dependent variable for the first hypothesis, while
the dependent variable for the second hypothesis was body image perception. For the third,
fourth, fifth, and sixth hypotheses, the dependent variable was disordered eating risk or
characteristics. Competitive body image was the dependent variable for the seventh hypothesis.

Operational Definitions

Actual competitive body image was how individuals defined their actual body size,
which was measured in terms of a figural drawing that was associated with a specific body mass
index (BMI). Body image perception included the way one felt about their appearance, body
shape, muscularity, weight, and fat percentage in general and compared to others, as well as how
an individual felt others viewed him/her in previous areas. Disordered eating included various
harmful eating behaviors used to lose weight or obtain a thin body shape, which could have
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ranged from decreased food intake (subclinical anorexia nervosa) to consuming and purging
large amounts of food (subclinical bulimia nervosa).8 Competitive body image, as previously
described was the way an athlete felt or viewed his/her body when compared to other athletes
within or the ideals of their sport.8
Actual competitive body image was measured through the figural drawing a participant
identified as their perceived actual body size on the Body Image Assessment Scale – Body
Dimensions (BIAS-BD). Body image perceptions, including competitive and daily body image,
was measured through CBIQA scores. Disordered eating risk was measured through Eating
Disorder Examination Questionnaire (EDE-Q) scores. Competitive body image was measured
through its corresponding CBIQA scores.

CHAPTER 2
REVIEW OF LITERATURE

Within the cross country population, disordered eating is of high prevalence due to high
body image expectations within the sport.4,5,11 Compiled research revealed the presence of a
perceived ideal competitive body image amongst cross country runners.19-28 Having a stricter
body image ideal within the context of their sport, cross country runners’ development of
disordered eating patterns may be best explained when considering disordered eating in the
context of competitive body image versus daily body image.8 In other words, investigation of the
influence of competitive versus daily body image on disordered eating development in cross
country runners should be conducted.

Disordered Eating

In order to combat the negative effects of the competitive body image on disordered
eating development, the characteristics of disordered eating must be identified. While clinical
eating disorders, such as anorexia nervosa and bulimia nervosa, must meet a minimum number
of specific criteria for diagnosis, disordered eating patterns do not. Instead, disordered eating
includes some, but not all of the specific criteria needed to be classified as a clinical eating
disorder.4 Overall, disordered eating reflects abnormal eating behaviors, such as skipping meals,
engaging in calorie-restricted diets, eliminating certain foods or food groups from one’s diet,
purging, overeating, and using laxatives or diet pills.4 Another way to categorize disordered
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eating includes assessing the amount of time one thinks or worries about eating, food, exercising,
or body image.5 Unhealthy body image and weight dissatisfaction, fear of gaining weight, strict
eating habits and rules, guilt upon breaking eating habits, and abnormal menstruation also
characterize factors of disordered eating patterns.5 Yet, the factors described above are not
exclusive, as other abnormal eating behaviors can be categorized as disordered eating patterns.
Although many variations exist, disordered eating patterns, in athletes, collectively correlate with
losing weight and obtaining the ideal competitive body image of their sport.4

Residual Diagnostic Categories for Eating Disorders
According to Mustelin and colleagues, a residual diagnostic category consists of a group
of various different diagnostic symptoms that do not meet the full criteria for any other
diagnosis.29 In terms of eating disorder diagnoses, the fifth edition of the Diagnostic and
Statistical Manual of Mental Disorders (DSM–5) classifies eating disorders into three main
diagnoses and two residual diagnoses.29-31 Anorexia nervosa (AN), bulimia nervosa (BN) and
binge eating disorder (BED) make up the three main diagnoses. The two residual diagnoses
include other specified feeding or eating disorder (OSFED) and unspecified feeding or eating
disorder (UFED). OSFED includes specific types of subthreshold AN, BN, and BED, along with
purging disorder and night eating syndrome. The specific types of subthreshold AN, BN, and
BED include meeting all the diagnostic criteria minus having a significantly low weight for AN,
meeting the frequency or duration of bingeing and purging for BN, or meeting the frequency or
duration of bingeing for BED. All other presentations of eating and/or feeding disorders fall
under the UFED diagnosis.29-31 Considering that disordered eating does not have to meet all of
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the diagnostic criteria of AN, BN, or BED, disordered eating patterns fit best under the OSFED
or UFED diagnoses.
OSFED and UFED diagnoses have an approximate 11.5% prevalence in the United
States, and have serious negative consequences.29 Mustelin and colleagues’ interviewed 548
Finnish women and found 1.5% of participants met the criteria for OSFED or UFED.29 Of these
women, the probability of recovering within five years was 60%, compared to 72% for AN and
55% for BN. In addition, of the women meeting the criteria for OSFED or UFED, over one third
of them also met the criteria for a psychiatric comorbidity.29 Therefore, even though OSFED and
UFED diagnoses are typically subthreshold AN, BN, and BED, they are still clinically
significant with long term presentations and increased likelihood of comorbidities. Despite the
clinical significance of an OSFED or UFED, many individuals meeting the criteria for these
diagnoses never receive clinical treatment. Of the women who participated in Mustelin and
colleagues’ study and met the criteria for either OSFED or UFED, only 11% actually received
some sort of clinical treatment or recognition.29

Competitive vs. Daily Body Image
When analyzing contextual body image, an athlete’s view or feelings towards his/her
body depending upon one’s current context or environment, the majority of distance runners’
body expectations and risk for disordered eating development is a result of competitive body
image rather than daily body image.8 For instance, De Bruin, Oudejans, Bakker, and Woertman’s
2011 study found that competitive or athletic body image makes up 63% of the predictors for
eating disorder development, while daily body image reflects a little over 46%.8 De Bruin et al.’s
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study included 52 female athletes ranging in age from 11 to 27 years old, of who competed in
national or international level sports where lean body composition, appearance, or low weight
were desired.8 Participants were divided into two subcategories based on previous disordered
eating characteristics and completed the following surveys: CBIQA, EDE-Q, Visual Analogues
Scales, Body Image and Body Change Inventory, Body Areas Subscale of Multidimensional
Body Self Relations Questionnaire, and Somatomorphic Matrix. De Bruin et al. found that
female athletes, including female distance runners, have a more negative view of their personal
competitive body image than their personal daily body image.8 They defined competitive body
image as the view of one’s body shape and composition within the environment of one’s sport;
daily body image reflects the view of one’s body shape and composition within day to day, nonsport related environments, such as school, work, or home.8
Revealing the difference between female distance runners’ body image and daily body
image, distance running requires strenuous bodily movement, which leads to extreme body
expectations seen within the ideal competitive body image.8 De Bruin et al. also highlighted the
higher expectations of competitive body image over daily body image, as others’ opinions of
elite athletes reflect a too thin mentality, while athletes view their own bodies as too fat for their
sport.8 Therefore, female cross country runners prioritize their perception of competitive body
image and disregard daily body image most of the time.
Separate from daily body image, competitive body image comprises a more negative
view of overall body acceptance in cross country runners. For instance, female athletes,
including distance runners, have a more negative view of themselves within their sport’s
environment than in non-sport environments in regard to their body composition.8 In addition,
female athletes’ perceive that others view them more negatively in regards to their body shape
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and composition within their sport’s environment. This especially occurs when athletes begin
8

manipulating and focusing on food and weight, which points to an increased risk of disordered
eating due to a sport’s ideal competitive body image and environment.8
Expanding on runners’ obsession with competitive body image over daily body image,
Perrin conducted a study on 166 female NCAA Division I cross country runners during which
participants completed a questionnaire reflecting on media, attitudes, and environment’s effect
on disordered eating development.5 Highlighting the competitive body image standards that cross
country runners hold themselves to, Perrin included statements from current NCAA Division I
cross country runners.5 Runners emphasized that body image outside of their sport was not of
importance to them, as they tended to evaluate their body composition based on the ideal body
type of a distance runner.5 In other words, the standard, daily body type is extremely larger than
that of cross country running ideals.5 Hence, distance runners tend to focus on the ideals of the
distance running competitive body image, which reflect body leanness beyond the degree of
daily body image.
Perrin also revealed that being constantly surrounded by thin, athletic, competitive
runners leads many female cross country runners feeling insecure about their bodies, which
begins to create negative views of one’s body image.5 Contributing personal viewpoints from
actual female distance runners, one of Perrin’s study participants highlighted her frustration with
not meeting the body ideals of cross country, which she never experienced until she was within
the cross country running environment where some of her teammates were thinner than her.5
Hence, the competitive body image developed within the distance running environment can
create an increased perception of negative body image when compared to non-athletic and daily
life environments. As a result of the competitive body image’s increased influence and negative
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effects on female runners, its strong emphasis on leanness can eventually lead to disordered
eating patterns, adverse health effects, and decreased athletic performance. More research needs
to be conducted on competitive body image and disordered eating in male cross country runners.

Perceived Ideal Competitive Body Image
Based upon scholarly research’s conclusions, male and female distance runners perform
better or faster in distance races, such as 5K, half-marathon, marathon, and ultra-marathon races,
when their body composition consists of lower body fat percentage, lower fat mass, leg lean
mass, and smaller calf circumference.19-23 A study conducted by Knechtle, Rüst, Knechtle, and
Rosemann in 2012 compared running times and anthropometrics in 103 male master halfmarathoners, 91 male master marathoners, and 155 male master ultra-marathoners.19 The
following anthropometric measures were assessed prior to the respective distance races: weight,
height, limb circumferences, skin-fold thickness measures, body fat and skeletal muscle mass.19
Body fat was the only anthropometric measure that correlated with increased running speed.19
Lower body fat significantly increased running speed or decreased race time in all three
distances, but had the most significant influence in ultra-marathon runners.19 As a result, lower
body fat seems to become more important as the length of the distance race increases.19
Concurring with Knechtle et al.’s results, a study conducted by Schmid, Knechtle,
Knechtle, Barandum, Rüst, Rosemann, and Lepers discovered similar findings about the effects
of female recreational marathon runners’ body composition on increased athletic performance.20
In Schmid et al.’s study, body mass index, percent body fat, limb circumferences, leg length, and
skinfold thickness measures were taken in 29 female runners prior to running a marathon in
Switzerland.20 A lower body mass index (BMI) and fat mass, along with a smaller calf
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circumference were significantly correlated to faster marathon race times. Yet, compared to a
study conducted by Arrese and Ostáriz, BMI was higher in Schmid et al.’s study, as BMI was
21.3 kg/m2 versus 18.3 kg/m2 in female marathon runners.20,21 This difference could be attributed
to the fact that Arrese and Ostáriz’s research sample consisted of younger, elite marathon runners
compared to Schmid et al.’s sample, which consisted of middle-aged recreational marathon
runners.20,21 As a result, younger, elite female distance runners, such as collegiate cross country
runners, seem to have lower BMIs than older, recreational female runners, highlighting a more
extreme ideal competitive body image.
While the aforementioned studies solely investigated the body composition of female
runners, Friedrich, Rüst, Rosemann, Knechtle, Barandum, Lepers, and Knechtle compared both
male and female half-marathoners’ body composition with athletic performance.22 Specifically,
Friedrich et al. compared anthropometric measures and race times in 83 female and 147 male
recreational runners.22 Female half-marathoners had lower weight and body mass index, shorter
height, smaller arm and calf circumferences, lower skeletal muscle mass, and higher percent
body fat than male half-marathoners.22 In both men and women, lower percent body fat
correlated to faster race times, while lower BMI in men also correlated to faster race times.
Despite male runners having lower body fat percentage than female runners, their percent body
fat had less influence on race time than females, reflecting variances of 0.49 and 0.73,
respectively.22 Therefore, although males obtained lower percent body fat than females,
achieving such low levels of body fat did not benefit them as much as it did female runners. This
suggests the presence of an extreme body image ideal, especially in males, is inconsistent with
equivalent benefits in race times.
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Tying these findings specifically to collegiate cross country runners, Roelofs, SmithRyan, Melvin, Wingfield, Trexler, and Walker compared the body composition of NCAA
Division I cross country athletes with athletic performance.23 Anthropometric measures in 21
male and 15 female NCAA Division I cross country athletes, the highest competitive level of
collegiate sports, were obtained, along with athletes’ race times.23 Results revealed that both
lower fat mass and percent body fat were significantly correlated with increased or faster
performance among male cross country runners, while there was no correlation between any
anthropometric measures and female cross country runners’ performance level.23 Finding no
correlation between anthropometric measures and female running performance, Roelofs et al.’s
results contradict previous research. As a result, more research needs to be conducted in order to
determine the extent body fat percentage and other anthropometric measures are related to
running performance. Yet, overall, there seems to be a consensus that decreased percent body fat
will increase running speed in distance runners.19-23

Proposed Perceived Ideal Competitive Body Model

Despite already conducted scholarly research on ideal competitive body composition or
the body type of cross country runners that promotes increased running speed and race
performance, there is little to no research on collegiate cross country runners’ perceived ideal
competitive body image. Based upon the original research study, “Perceived vs. Ideal
Competitive Body Image’s Influence on Disordered Eating Amongst Collegiate Cross-Country
Runners,” cross country runners’ ideal competitive body image did not meet the runners’ views
of their own body image, as they desired leaner, taller, and smaller-framed body types.24 Myers
and Anstrom concluded that the surveyed collegiate cross country runners’ perceived ideal
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competitive body image was approximately a medium-tall height (6 feet for males and 5 feet, 6
inches for females) and a minimal to below average percent fat mass (less than 14% for males
and less than 22% for females).24-26 The ideal also included a small to medium frame size (less
than 6.25 inches for males and less than 5.75 inches for females) and an ectomorph body type
(consisting of a long and lean body, little body fat, lightly muscled, lack of curves, and flat
chest).24,27,28 In other words, collegiate cross country runners, both male and female, desire
medium-tall bodies with extremely low percent fat mass and small frame size, similar to an
ectomorph body type.24

Competitive Body Image’s Influence on Disordered Eating

Wanting to lose weight in order to meet the standards of the ideal competitive body
image model, cross country runners reach a negative energy balance, the consumption of calories
below bodily needs, through engaging in disordered eating patterns.4 A negative energy balance
is especially dangerous and easy to achieve when undergoing the extensive training competitive
distance runners take part in daily. Burning off hundreds of calories while training, female and
male distance runners have higher energy needs than normal females and males, especially in
terms of carbohydrates and proteins, in order to perform effectively.15 As a result, restricting and
manipulating eating habits causes a more profound negative energy balance amongst female
distance runners and faster weight loss. With this energy deficit and weight loss, cross country
runners tend to feel a sense of accomplishment and usually see an increase in performance.11 Yet,
with continual engagement in disordered eating patterns, performance decreases due to continual
energy deficit and muscle loss. This decrease in performance eventually leads cross country
runners to increase disordered eating patterns because of the strong connection between body
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image, competitiveness, and self-worth. Therefore, with increased pressure to meet competitive
16

standards of body image and performance, cross country runners become consumed in a
downward spiral of disordered eating patterns that cause adverse health effects.
Expanding on the negative effects of the ideal competitive body image model, many cross
country runners, especially female runners, develop unhealthy eating habits that result in energy
deficient bodies, health problems, and decreased competiveness. Revealing the effects of the
ideal competitive body image on food choices and attitude towards food, Perrin’s study
highlighted that food and eating habits increase in importance when participating in a more
competitive environment, such as NCAA Division I cross country.5 While some distance runners
react to this increase in importance of food choices and eating habits in a positive way by eating
healthier, others have a negative response. Focusing on the adverse effects of increased emphasis
on food choices, eating can become a major struggle for cross country runners.5 This struggle
with food has resulted in negative feelings toward eating that include anxiety, fear, guilt, and
confusion among cross country runners. For instance, some runners even view food as their
enemy so that eating has become a daily struggle.5 One distance runner in Perrin’s study
described her thoughts about food as all-consuming and stressful.5 Trying to obtain an unhealthy
leanness, cross country runners, especially female runners, begin making eating decisions based
on body appearance, physique, and weight concerns over energy and performance needs.17
Overall, these negative effects of increased emphasis on maintaining the ideal competitive body
image through eating habits and food choices result in an increased risk for disordered eating
development.
Decreasing food consumption and engaging in abnormal eating habits, cross country
runners, especially female runners, become more susceptible to develop disordered eating
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patterns, which lead to adverse health effects and decreased competitiveness. For instance,
although restricted calorie diets cause weight loss due to increased calorie output over input, the
majority of the weight loss comes not from lost body fat, but instead comes from lost muscle
tissue.11 Therefore, despite initial increase in competitiveness with dieting, restricted calorie
intake and disordered eating eventually results in a weaker body, not only due to energy or
calorie deficit, but also because of muscle wasting from dieting. With less muscle mass and
energy supply, cross country runners’ performance decreases.11 In addition, bone strength,
cardiovascular function, and hydration status decreases with increased disordered eating.18
Suffering from adverse medical conditions, low muscle tissue, reduced energy availability, and
increased likelihood of injuries, distance runners’ perceived ideal competitive body image does
not reflect overall or long-term advantages in health or athletic performance. Yet, cross country
runners continue to engage in disordered eating in order to obtain the perceived ideal competitive
body image.

Social-Cognitive Theory

The presence of a perceived ideal competitive body image, the desire to meet the
perceived ideal, and the use of disordered eating patterns to obtain the perceived ideal
competitive body image is best explained by the social-cognitive theory. Social-cognitive theory
(SCT) emphasizes that behavior, personal factors, and environment all affect each other.32 In
terms of competitive body image, the cross country environment impacts an individual’s view of
their own body image and his/her perceived ideal body image. For instance, as stated previously,
Perrin highlighted the frustration of a female cross country runner not meeting her perceived
competitive body image ideal.5 A body image ideal that she never experienced until she was
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within the cross country running environment. Seeing other athletes thinner than her and
competing at a higher level than her, the cross country running environment affected her
personal view of her own body. Being constantly surrounded by thin, athletic, competitive
runners, cross country runners may begin feeling insecure about their bodies, leading to the
development of negative views of one’s body image.5 Those negative body image thoughts and
feelings may then trigger individuals to engage in behaviors that they believe will help them
attain their perceived ideal body image.
Some of the main constructs of social-cognitive theory are observational learning,
expectations, reinforcement, and self-regulation or control.32 These constructs apply to the desire
to attain the perceived ideal competitive body image and the use of disordered eating patterns to
attain the ideal. In a competitive environment, collegiate athletes are typically held to high
performance standards. Whether these personal, team, coach, and/or parental standards, it can be
assumed that collegiate athletes want to compete to the best of their ability. Seeing other athletes
on their team performing well, it is likely that collegiate athletes will pay attention to what other
teammates are doing to enhance their physical performance. This is known as observational
learning or learning from others’ behaviors and outcomes.32 As discussed previously, research
has shown that long distance runners, such as cross country runners, tend to typically have low
BMIs and percent body fat, as well as thinner extremities, which may improve their athletic
performance.19-23 Despite the need for more research on how beneficial having a lean physique is
for faster running times, cross country runners may strive for a lower BMI, weight, and/or body
fat percentage to improve their running performance. If teammates notice a fellow cross country
runner improving in running time and ability after losing weight or body fat, they may be more
likely to try losing weight or body fat in order to improve their running performance.

22
Because decreasing weight and/or body fat worked for other teammates, a cross country
runner will most likely have the expectation that losing weight or body fat will improve his/her
running ability. According to the social-cognitive theory, individuals are more likely to engage in
a behavior if they expect it to produce a positive result or benefit.32 In terms of regulating food
intake for weight loss, it can be assumed that most individuals know that decreasing food intake
will result in weight loss. In addition, nutrition is a popular subject for coaches to emphasize to
their athletes, as proper nutrition is necessary for optimal athletic performance. And, Perrin’s
study highlighted that the perceived importance of food and eating habits increases as the
competitive environment of a team or sport increases. For instance, NCAA Division I cross
country runners are more likely to perceive food and eating habits as more important than NCAA
Division II runners.5 Hence, it is likely that collegiate cross country runners expect altering their
food intake to have a positive impact on their weight and running performance.
If losing weight and/or altering their food intake results in an increase in running
performance, cross country runners are likely to feel a sense of accomplishment. Altering food
intake and losing weight tend to have positive effects on running performance initially, so
immediate or initial positive reinforcement is likely to occur.11 Positive reinforcement increases
the likelihood that individuals will continue engaging in a behavior.32 Believing that their selfregulation of food intake or weight loss resulted in improved running performance, individuals
are more likely to feel in control of their performance. Having control over or regulating one’s
own behavior change typically results in increased adherence of engaging in the behavior.32 If
weight loss and/or diet manipulation become unhealthy or disordered, it may be harder for an
individual to stop engaging in that behavior, as he/she feels in control of the behavior, expects
positive success with the behavior, and participates in an environment that elicits the behavior.
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Summary

Reflecting engrained and unhealthy perceptions of competitive body image, cross country
runners, especially female runners, have a heightened risk of developing disordered eating
behaviors, which can give rise to clinical eating disorders. With research highlighting the
benefits of a lean physique on distance running performance, the cross country running
population has developed a perceived ideal competitive body image of unhealthy and nearly
unattainable proportions. Therefore, the standards of body image in the context of cross country
running tend to differ from the standards of the general public. As a result, measuring
competitive body image may better explain disordered eating behaviors in cross country runners
than daily body image.
Although De Bruin, Oudejans, Bakker, and Woertman conducted a study on the
relationship between within versus outside of sport body image and disordered eating risk, the
study was conducted on variety of female collegiate athletes.8 Of the 52 athletes surveyed, only
18 participated in leanness sports, such as cross country.8 More research is needed to determine if
male athletes and cross country runners, specifically, have the same relationship between within
versus outside of sport body image and disordered eating development. In addition, only one
study has been conducted to determine what cross country runners deem as the ideal competitive
body image.24 While Myers and Anstrom’s study found a general range in which collegiate cross
country runners’ ideal competitive body image falls, a specific definition of cross country
runners’ ideal competitive body image in terms of body dimensions, BMI, and weight was not
identified. Therefore, the purpose of this research study was to investigate the current
perceptions of the ideal competitive body image of both male and female collegiate cross
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country runners related to development of disordered eating patterns when compared to cross
country runners’ body image outside of their sport.

CHAPTER 3
METHODOLOGY
Research Design
The purpose of this research study was to: 1) identify the perceived ideal competitive
body image for both male and female cross country runners; 2) determine how both male and
female cross country runners’ competitive body image compares with their daily body image; 3)
investigate whether there is a correlation between cross country runners’ competitive body image
perceptions and the development of disordered eating patterns. The study followed a withinsubjects design, comparing each participant’s ideal versus actual competitive body image, and
competitive versus daily body image. Each participant was assigned an anonymous code, so each
participant’s responses could be compared to each other. Also, the study took a correlational
approach to examine the relationship between the independent variables of competitive body
image (body image within sport) and daily body image (body image outside of sport) and the
dependent variable of disordered eating risk. Participants were asked to complete a survey,
describing their view of the ideal competitive body for a cross country runner of their gender, in
order to develop a research-based model of the perceived ideal competitive body image of cross
country runners. The influence of the independent variables of gender and competitive level on
competitive and daily body image, as well as the perceived ideal body image model of cross
country runners were investigated. All statistical tests were conducted using the Statistical
Package for Social Sciences (SPSS) at a significance level of α = 0.05, indicating a 95%
confidence interval.58
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Ethical Compliance

An application for use of human subjects was submitted to and approved by the Northern
Illinois University (NIU) Institutional Review Board (IRB) to ensure ethical procedures were
followed (Appendix A). Recruitment commenced after the IRB approved the study (Appendix
B). The researcher obtained informed consent from all participants, as the opening screen of the
survey contained the consent form (Appendix D). Individuals who chose not to provide consent
were automatically sent to the end of survey screen (Appendix D).

Participants

A convenience sample of collegiate cross country runners was recruited during the spring
of 2017. Both male and female cross country runners were recruited in order to determine if
there were gender differences in what they perceived the ideal competitive body image of a cross
country runner to be, as well as their actual competitive body image, daily body image, and
disordered eating risk. Participants were recruited from NCAA Division I, II, and III colleges
that had both men’s and women’s cross country teams to ensure equal representation of both
male and female cross country runners. NCAA Division I, II, and III colleges were chosen over
colleges in other collegiate athletic associations because NCAA universities are commonly
known as the most competitive collegiate athletic association. All three divisions were recruited
from in order to determine if competitive body image and/or disordered eating risk differed
based on competitive level. With there being over 1,000 colleges in the NCAA, participants were
limited to NCAA colleges located in Illinois to ensure the feasibility and scope of the study.
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Participants were recruited through the universities’ head cross country coaches. Contact
information for various collegiate cross country coaches was obtained through open access
websites, such as the NCAA website and university websites (Appendix C). Coaches received a
recruitment letter through e-mail (Appendix C), asking for their support in conducting the study.
Coaches who agreed to allow their team to participate were e-mailed set instructions and a link to
the online survey (Appendix C), administered via Qualtrics, an online data collection software.
Each coach relayed the survey link to his/her athletes via e-mail. The coaches were also provided
recruitment flyers (Appendix C) with the survey’s web address to pass out to their athletes at
practice. Coaches were provided reminder e-mails (Appendix C) to send to their athletes,
reminding them about the survey at the end of the first and third weeks. Coaches were to forward
the e-mails to their athletes. The researcher also notified the coaches when the survey was first
available. Participating coaches were required to announce the study to their athletes, emphasize
the confidentiality of the study, and provide their athletes with the link to the survey via e-mail.
Before taking the survey, participants read and agreed to the consent form, which was the
opening screen of the survey. Continuation with the survey after reading the consent form
indicated the subject’s agreement with the terms of the study. If a participant did not give
consent, he/she was automatically sent to the end of the survey. The consent form notified
participants that all information collected from the surveys was anonymous and confidential. All
participant information was held in the strictest confidence. Although the surveys were coded to
correlate the three surveys to each other, no personal identification information was asked of the
participants. Therefore, the answers submitted with the surveys were not linked to a specific
person, meaning that no one, not even the researcher, knew which survey belonged to which
participant. In addition, the completed surveys were kept secure, where only the researcher and
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authorized personnel were able to access the survey data. Refusal to participate in this study had
no effect on any future services the participants were entitled to from their university. Anyone
who agreed to participate in this study was free to withdraw from the study.
Each participant was asked to complete a one-time online survey via Qualtrics (Appendix
I). The survey consisted of four sections: demographics, the Body Image Assessment Scale –
Body Dimensions, the Contextual Body Image Questionnaire for Athletics (CBIQA), and the
Eating Disorder Examination Questionnaire (EDE-Q). Participants took the CBIQA twice, once
in the context of how they viewed themselves compared to others within their sport and once in
the context of how they viewed themselves compared to people outside of their sport. In total,
the survey took approximately 15 – 20 minutes to complete. The survey was available online for
one month during the spring 2017 semester for participants to complete.
As an incentive to complete the survey, participants had the opportunity to submit their
names to be entered into a drawing to receive a free gift card. In order to make sure that the
participants’ name were not associated with their survey answers, participants were asked to email the researcher with their contact information to be placed into the drawing. Participants did
not have to submit their name for the drawing if they did not want to be entered or if they did not
want the researcher to know that they took the survey. The researcher did not share the names
with any other individuals, and the names of the individuals were only used for the purpose of
the drawing. After randomly drawing a name for the incentive, the researcher disposed of all of
the names received.
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Instruments

Evaluating whether contextual body image influences disordered eating risk and/or
development, the independent variables of competitive body image and daily body image were
investigated. Operationally, contextual body image was measured through the Conceptual Body
Image Questionnaire for Athletes (CBIQA) (Appendix F). Permission was received to use the
CBIQA (Appendix F). Tested for reliability, the CBIQA was used in an Inter-rater approach by
administering the questionnaire to athletes in high-risk, weight-related sports and low-risk nonlean sports. The CBIQA reliability was determined to have Cronbach’s alphas of .83 to .95 for
the subsets of appearance, muscularity, and thin-fat perception, which are above the minimal
Cronbach alpha of .70 for reliability. As a result, the CBIQA was deemed a reliable instrument
for evaluating contextual body image. Using the construct validity method, the external validity
for the CBIQA was determined through conducting two separate factor analyses through
principal component for extraction: one for daily body image and one for athletic body image.
The questionnaire was determined valid, as the separate analyses found the 4 subsets to be
identical in both daily and athletic body image.8
Consisting of 30 self-answered questions, the CBIQA is divided into two sets of 15
parallel questions, differing only in the context of which the athletes saw themselves: daily vs.
athletic body image.8 Hence, the questionnaire is taken twice: once in the context of daily body
image and once in the context of athletic body image.8 For scoring purposes, the CBIQA is also
divided into four subscales: appearance, muscularity, self-evaluations of shape/weight/fat, and
perceived opinions of others on shape/weight/fat.8 In addition, the questionnaire assesses each
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subscale in terms of body image based on one’s personal view of him/herself, how one compares
him/herself to others, and how he/she thinks others view of him/herself.8
Additional independent variables included gender and competitive level. Both were
assessed through a demographic survey (Appendix E). The demographic data collected included
gender, type of college (public or private), enrollment size of college, regional location of
college, NCAA division, competitive level, and how long the participant has been running
competitively.
Evaluating whether contextual body image influences disordered eating risk and/or
development, the dependent variable of disordered eating was assessed. Operationally defining
disordered eating, the Eating Disorder Examination Questionnaire (EDE-Q) was administered to
participants (Appendix G). Permission to use the EDE-Q has been obtained (Appendix G).
Known as the instrument of choice when measuring eating disorder and disordered eating among
individuals, the Eating Disorder Examination (EDE), developed by Fairburn and Cooper in 1993,
reflects a well-validated and reliable interview-based instrument for measuring the presence of
disordered eating characteristics.12 Having been used in various scholarly research studies, the
EDE-Q has shown high reliability through the test re-test method. For instance, Aardoom,
Dingemans, Slof Op’t Landt, and Van Furth found the EDE-Q’s subscales to have Cronbach’s α
coefficients ranging from 0.81 to 0.91, which are far above the required 0.70 for reliability.14 As
for validity, the EDE-Q global score revealed a 95% likelihood of discriminating between
subjects with and without eating disorder characteristics.14 Overall, the EDE-Q reflects high
discriminative validity as it correlates many behavioral aspects to disordered eating risk and/or
development.14
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Derived from the EDE, the Eating Disorder Examination Questionnaire (EDE-Q) is a
self-reported, alternative version of the EDE. The results of the EDE-Q provide frequencies and
severity of disordered eating behaviors.13 The EDE-Q consists of 28 questions, each of which are
answered in the context of the past 28 days or 4 weeks.13 The majority of the questions are
associated with a Likert scale from zero to six, while a section of the questionnaire contains fillin-the-blank questions.13
All of the questions fall into one of four subscales: restraint, eating concern, shape
concern, and weight concern.13 Yet, several studies have not found quantitative evidence to
support the four subscale method.14, 34-40 Aardoom, Dingemans, Slof Op’t Landt, and Van Furth
administered the EDE-Q to 935 females with an eating disorder, 235 females from the general
public without an eating disorder, and 321 obese females in order to establish norms for the
EDE-Q, as well as establish discriminative validity.14 Instead of using the original four subscales
to distribute scoring weight, Aardoom et al. suggested distributing equal weight to all the EDEQ’s questions.14
Specifically in the athletic population, the survey was administered among 1637
university students, consisting of 432 male and 552 female competitive athletes, while 229 males
and 429 females had not competed in athletics for at least one year.12 The study revealed that a
three factor method, where shape and weight concern were combined into one factor or subscale
was the best fit for the data.12 Yet, since this study reflected the first time a three factor method
was used to analyze data from a sample of athletes evaluated by the EDE-Q, the authors
suggested there is not significant evidence to justify the use of a three factor method over a four
factor method.12 Therefore, disordered eating in collegiate athletes was defined by results from
the EDE-Q when analyzed using the original four factor method.
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Perceived Competitive Ideal Body Image was assessed using the Body Image
Assessment Scale – Body Dimensions (Appendix H). In this survey, subjects are asked to
indicate their perceived ideal body image based on their gender, as well as their actual body
image, based on figural drawings.41 The BIAS-BD is a figural scale consisting of 17 figural line
drawings, available for both males and females. The figural line drawings represent actual body
dimensions of male and female bodies in increments of 5%, ranging from 60% to 140% of
average weight. The figures range in BMI from 16.68 to 38.92 and 16.92 to for men and women,
respectively. In addition to BMI and percent average body weight, each figural line drawing
corresponds to specific shoulder, chest, waist, hip breadth, thigh breadth, and upper leg breadth
dimensions. Participants indicate which figural drawing represents their actual body size and
which figural drawing represents their ideal or desired body size.41 As a result, by using the
BIAS-BD, collegiate cross country runners’ perceived ideal and actual competitive body image
were defined with specific body dimensions and BMI, resulting in a research and
anthropometrical-based description of the perceived competitive body image ideal of collegiate
cross country runners.
Beyond measuring perceived actual and ideal body image, the BIAS-BD also measures
body dissatisfaction and body-size distortion.41 Body dissatisfaction is measured by comparing a
participants’ perceived actual body size and perceived ideal body size. Body-size distortion is
measured by comparing a participant’s self-reported body size and perceived actual body size.41
The BIAS-BD is both valid and reliable.41 In order to determine validity, Gardner and
associates conducted Pearson’s Correlation Coefficient between the BMIs associated with the
figural drawing participants chose as their perceived actual body size were correlated with the
BMI that participants reported. A correlation of r = .76, p < .005 was indicated for participants
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overall. When analyzed by gender, correlations of r = .77, p < .005 and r = .80, p < .005 were
obtained for females and males, respectively. All of the Pearson Correlation Coefficients reflect
high concurrent validity.41
As for reliability, Gardner and associates conducted test-retest reliability on multiple
variables.41 First, the BMI values associated with the figural drawing that participants indicated
as their perceived size were tested for correlation based on results from administering the BIASBD twice among the same participants. The test-retest correlation was r = 0.86, p < .005 for all
participants, r = .85, p < .005 for female participants, and r = .88, p < .005 for male participants,
indicating a high test-retest reliability.41
Second, the test-retest reliability was conducted for the BMI values associated with the
figural drawing that participants chose as their ideal size based on results from administering the
BIAS-BD twice among the same participants.38 The test-retest correlation was r = 0.72, p < .005
for all participants, r = 0.64 for female participants, and r = 0.75 for male participants. Although
the correlation coefficients were all below the recommended minimum for test-retest reliability,
this is not abnormal, as one’s perceived ideal body size can change due to many factors, such as
one’s current mood or exposure to messages about body size ideals.41,42
Third, and lastly, Gardner and associates conducted test-retest reliability for body
dissatisfaction scores from two test administrations among the same participants.41 Body
dissatisfaction was calculated by subtracting a participant’s ideal BMI from his/her perceived
BMI (perceived BMI – ideal BMI). The test-retest correlation was r = 0.81, p < .005 for all
participants, r = 0.85 for male participants, and r = 0.79 for female participants. While the
correlation coefficient for female participants was below the recommended minimum for testretest reliability, just like one’s perceived ideal body image, one’s body dissatisfaction can vary
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depending on factors such as one’s current mood and exposure to messages about body size
ideals.41,42 Therefore, overall, the BIAS-BD has adequate test-retest reliability for body
dissatisfaction.41
When it comes to validity and reliability, the BIAS-BD is one of the few figural drawing
scales that demonstrate validity and/or reliability.41 Out of 22 figural drawing scales reviewed by
Thompson and Gray, only six scales demonstrated test-retest reliability and three scales
demonstrated validity.41,43 Currently, the BIAS-BD is one of only two figural drawing scales that
is both valid and reliable.41 The other valid and reliable figural drawing scale is Thompson and
Gray’s Contour Drawing Rating Scale, which has demonstrated a test-retest reliability of r = .78
and a concurrent validity of r = .71.43 The study conducted to determine the Contour Drawing
Rating Scale’s reliability and validity consisted of only 32 participants, while the BIAS-BD was
administered to 207 participants.41,43 Hence, the BIAS-BD has both greater validity and
reliability and was administered to more participants than the Contour Drawing Rating Scale and
several others.41
In addition to its reliability and validity, the BIAS-BD has many other advantages that
most other figural drawing scales do not. Reviewing nearly two dozen figural drawing scales,
Thompson and Gray highlighted that many of the scales used figures with disproportional and
unrealistic representations of the human body.43 Scales that do not correlate with accurate,
realistic changes in body dimensions are hard to validate, as the figural drawings do not match
up with specific body measurements. Yet, the BIAS-BD’s figural drawings are based on
anthropometrically sound measures that increase and decrease by consistent, realistic body
dimension changes. As a result, each figural drawing corresponds to specific body dimensions,
adding validity and meaning to each figure.41
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The BIAS-BD also consists of 17 figural drawings, allowing ample representation of the
multiple different body sizes that make up the human race.41 This is especially advantageous, as
multiple studies have found that using a limited number of figural drawings decreases the
precision and can lead to spurious results.41,43-50 Having a small number of figural drawings to
choose from, participants are more likely to choose the same figure in a retest due to large
differences between the figures and the likelihood of remembering their prior choice.41,43-50 With
17 figural drawings, the BIAS-BD is less likely to have spurious test-retest reliability, especially
with 17 figures that gradually differ in size.41
Yet, even when a larger number of figural drawings are available to choose from, the
scale may really only have a few figures that participants will choose.44 Studies have shown that
individuals are likely to choose a few of the same figures out of the many figures provided.45,51
For instance, in a study conducted by Brodie, Bagley and Slade, 90% of participants chose from
only 3 figures when a total of 10 figures were provided.51 A similar occurrence was found in
Gardner, Friedman and Jackson’s study with at least 85% of participants (children aged 6 to 14)
choosing from only three figures when a total of eight figures were provided.45 Many figural
scales display distinct, large differences between each figural drawing’s size that do not
accurately reflect most individuals’ perceived body distortion.44,45 This is especially true as most
individuals’ perceived body size distortion is small, so figures representing large differences in
body size distortion are less likely to be chosen.44,45 With the majority of individuals choosing
the same few figures on a scale, the high test-retest reliability that results is most likely spurious
in nature.44,46 While the BIAS-BD scale has multiple figural drawings to choose from, these
drawings gradually increase and decrease in size by 5%, resulting in small body distortions that
are unlikely to cause the majority of individuals to choose the same small set of figures.41,44
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These changes in size are usually depicted in order from smaller on the left to larger on
the right, but studies have found that displaying the figures in ascending over increases the
likelihood of spurious high test-retest reliability and spatial bias.41,45,52,53 In terms of spurious
high test-retest reliability, Gardner and colleagues found that individuals are more likely to
remember the figure they chose during the first test if the figures are in ascending order.45 As for
spatial bias, individuals are also more likely to choose smaller sized figures if the drawings are in
ascending order.52 Similar findings were concluded by Nicholls and colleagues; when using a
Likert-based scales, individuals tend to choose a response on left of the scale’s midpoint.53 Since
figural scales are typically arranged from smaller to larger body size, choosing a figure to the left
of the scale’s midpoint would reflect a smaller sized figure, corresponding to Ball and
colleagues’ findings.41,52,53 Hence, using a scale shown in gradually increasing or decreasing
order can cause spurious high test-retest reliability and spatial bias. To combat these confounding
factors, the BIAS-BD is administered in a random order, avoiding spurious and bias results that
occur due to using an ascending and/or descending scale.41
Another advantage of the BIAS-BD is its lack of discriminative and distracting details.
The figures in the BIAS-BD lack hair, clothing, and facial features that identify age, ethnicity,
race, or any other aspects that could persuade an individual to choose the figure based on a factor
other than body size and shape.41,51 Hence, individuals are able to solely focus on the size and
shape of the figural drawing, hopefully leading to more accurate representations of individuals’
perceived actual and ideal body sizes.41
Finally, the BIAS-BD is the only current figural drawing scale that can determine one’s
perceived body-size distortion.41 Perceived body-size distortion can be calculated because each
figural drawing in the scale corresponds to a specific weight and BMI.41 Comparing an
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individual’s indicated perceived body size to their reported weight and height, an individual’s
over or under-estimation of his/her body size, also known as body distortion, can be
determined.41 While using video-distortion techniques to determine perceived body size provides
a more tailored and precise representation of body distortion than using a set number of figural
drawings, video-distortion tools are expensive and require training to operate. Other than videodistortion methods, the BIAS-BD is the most valid and reliable method to measure body
distortion.41
Yet, the major limitation of the BIAS-BD is that reported self-estimates of body weight
and height are used instead of measured body weight and height. Research has shown that when
giving self-estimates of their body size, individuals are likely to overestimate height and
underestimate weight.41,54 Self-estimates of weight and height may also differ based on one’s
characteristics and environment, including factors such as age, gender, race, socioeconomic
factors, and activity level, to name a few.41,55 While using exact measurements of individuals’
weight and height is ideal, Imrhan, Imrhan, and Hart found that the small differences between
self-estimated and measured height and weight are not sufficient enough to rule out using selfestimates of body size in research.41,56

Pilot Study

A pilot study was conducted to assess the understandability of the survey in terms of
design and wording, as well as the length of time it took to complete the survey. Graduate
students at a Midwestern University were informed about the purpose of the pilot study during
the beginning of their class period. After verbally explaining the pilot study to the graduate
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students, an e-mail with a link to the survey and written instructions for the pilot study was sent
to the graduate students. The participants in the pilot study were not a part of the actual research
study. The pilot study was conducted via Qualtrics.
Ten students completed the survey for the pilot study. The pilot study included the BIASBD, CBIQA, EDE-Q, and demographic questions. Out of the ten students, it took one student
seven minutes, four students ten minutes, four students 15 minutes, and one student 17 minutes
to complete the survey. After taking the survey, the participants e-mailed the researcher with
their feedback on the survey. Three participants found the body shapes included in the BIAS-BD
hard to distinguish between. The BIAS-BD’s body shapes were specifically designed based on
realistic, incremental differences in body size/shape. Being a validated survey, the BIAS-BD
could not be changed. Two participants found the sliding scale format of some of the questions
to be difficult to use. Other participants suggested bolding and underlining certain words, as well
as separating certain sections with page breaks. Some typos were also found. These errors in
wording and design/format were corrected.

Data Collection

Administering the study to a large sample of cross country runners located all around
Illinois, the most effective method for data collection is via an online survey. The survey
consisting of 4 sections was uploaded onto Qualtrics, an online data collection system.
Participants received a link to the survey from their coaches. The survey was available online for
a month during the spring of 2017 and could only be accessed through a secure link provided via
e-mail. Participants completed the survey once, on their own time. All data was maintained
anonymous and confidential, as Qualtrics assigned each participant a code, so no personal
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identifiers were obtained. Neither the names of the participants, nor any identifying information
was asked in the survey; therefore, no personal identifying information was linked with the code.
Only the researcher has access to the Qualtrics account, maintaining the confidentiality of the
research data.

CHAPTER 4
TREATMENT OF THE DATA

Scoring
All surveys were scored according to the instruments’ designated instructions. Since the
CBIQA is also divided into four subscales of appearance, muscularity, self-evaluations of
shape/weight/fat, and perceived opinions of others on shape/weight/fat, each subscale was scored
by summing the survey responses and averaging the scores by dividing by the number of
questions in the subscale. For the appearance subscale, the higher the score, the more beautiful a
person feels, while the rest of the subscales use a score of four as the normal, ideal score with
scores farther from four being less ideal. For instance, a score of one on the muscularity subscale
equals feeling much too unmuscular, while a score of seven equals feeling much too muscular.
The farther away the scores are from four, the more dissatisfied the subject is with that aspect of
their body image. Because participants took the survey in the context of daily life and then again
in the context of their sport (cross country), a total of 8 scores were calculated.8 Ordinal data was
generated.
The EDE-Q is divided into four subscales including restraint, eating concern, shape
concern, and weight concern.13 In order to obtain scores for each subscale, each question was
designated under a subscale, and the scores for each question under a subscale were averaged. To
determine the global score, the subscales’ averages were summed and divided by the number of
subscales (four). The higher the score, the higher the likelihood of the presence of eating disorder
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behaviors. Scores were then compared to normative statistics. Mean values were evaluated using
a single sample t-test, except for severity based items, which were evaluated based on the mode,
in order to determine the presence of disordered eating behaviors.13 Interval data was generated.
When scoring the BIAS-BD Figural Drawing Scale, each figural drawing correlated to a
BMI and a percent average BMI.57 To determine body dissatisfaction, or the difference between
one’s perceived ideal body image and perceived actual body image, the percent average BMI
associated with the figure a participant identified as their ideal was subtracted from the percent
average BMI associated with the figure a participant identified as their actual body image. The
difference indicated the percent body dissatisfaction. A similar process was used to determine
body size estimation error, or the difference between one’s perceived actual body image and
indicated weight and height. The percent average BMI associated with a participant’s indicated
height and weight was subtracted from the percent average BMI associated with the figure the
participant identified as their actual body image. The difference resulted in the percent body size
estimation error. In other words, if an individual chose the 120% average BMI figure as their
actual body image and their recorded weight and height indicates 110% average BMI, the
individual overestimated their body size by 10%.57 Perceived ideal and actual body image were
measured in both BMI and percent average BMI. Interval data was generated.
As for the demographic survey, gender was designated as either 1 for male or 2 for
female. The competitive level, the level at which an athlete competes, was represented by the
university’s NCAA division (I, II, or III) designation. Also whether they competed at varsity (top
7) or junior varsity (below top 7 runners) level, scored one and two respectively, was indicated.
Participants indicated how long they had been competitively running, scored as 1 for less than
two years, 2 for two to four years, 3 for five to seven years, 4 for eight to ten years, and 5 for
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over ten years. In addition, the type of college the subject attended, public or private, was
designated as one and two, respectively. Finally, functioning as a screening question, participants
responded to whether they had previously been diagnosed with anorexia nervosa, bulimia
nervosa, and/or binge eating disorder, scored as 1 for yes and 2 for no. With the exception of
years competitively running, all of the data produced from this survey was nominal. Years of
running competitively produced ordinal data.

Data Analysis
All data was analyzed using SPSS version 21.0.58
1. Hypothesis 1, Male and female cross country runners’ perceived ideal competitive body
image differ from their own or actual competitive body image. The variables needed to
test this hypothesis included the independent variable of perceived ideal competitive
body image and the dependent variable of actual competitive body image. The data
derived for the independent variable of perceived ideal competitive body image was
obtained from the BMI and percent average BMI associated with the figural drawing
marked as ideal on the BIAS-BD, providing interval data. The data derived for the
dependent variable of actual competitive body image was obtained from the BMI and
percent average BMI associated with the figural drawing marked as ideal on the BIASBD, providing interval data. To test this hypothesis, the related samples t-test was
conducted. A sample size of 128 was the ideal for running this test.33
2. Hypothesis 2, There is a difference between cross country runners’ body image when
compared within and outside of sport. More specifically, both male and female cross
country runners view themselves more negatively when comparing themselves to
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standards and other athletes within their sport than when comparing themselves to
standards and people outside of their sport or non-athletes/runners. The variables needed
to test this hypothesis included the independent variable of contextual body image and
the dependent variable of body image perception. The data derived to measure the
independent variable of contextual body image was obtained based on the context, within
or outside of sport, the participant completed the CBIQA based on, providing nominal
data. Each participant evaluated their body image based on each context separately. The
data derived to measure the dependent variable of body image perception was obtained
from participants’ CBIQA scores, generating ordinal level data. To test hypothesis 2, the
Wilcoxon Signed Ranks test was conducted. A sample size of 128 was ideal for running
this test.33
3. Hypothesis 3, Both competitive and daily body image are associated with risk of
developing disordered eating patterns among both male and female cross country
runners. In other words, having a negative competitive body image and/or daily body
image puts cross country runners at higher risk for developing disordered eating patterns.
The variables needed to test this hypothesis were the independent variables of
competitive body image and daily body image, as well as the dependent variable of
disordered eating risk. The data derived to measure the independent variables of
competitive body image and daily body image was obtained from participants’ CBIQA
scores, resulting in ordinal level data. The data derived to measure the dependent variable
of disordered eating risk was obtained from participants’ EDE-Q scores. To test
hypothesis 3, the Spearman Rank Order Correlations test was conducted for both
competitive and daily body image. A sample size of 128 was ideal for running this test.33
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4. Hypothesis 4, Competitive body image is associated with a higher risk of developing
disordered eating patterns than daily body image amongst both male and female cross
country runners. The variables needed to test this hypothesis were the independent
variables of competitive body image and daily body image, as well as the dependent
variable of disordered eating risk. The data derived to measure the independent variables
of competitive body image and daily body image was obtained from participants’ CBIQA
scores, resulting in ordinal level data. The data derived to measure the dependent variable
of disordered eating risk was obtained from participants’ EDE-Q scores. To test
hypothesis 4, the results from all of hypothesis four’s significant Spearman Rank Order
Correlations tests were analyzed based on the value of the Spearman correlation
coefficient. A sample size of 128 was ideal for running this test.33
5. Hypothesis 5, Female cross country runners exhibit an increased risk of disordered
eating patterns compared to male cross country runners. The variables needed to test this
hypothesis included the independent variable of gender and the dependent variable of
disordered eating risk. The data derived to measure the independent variable was
obtained from question one on the demographic survey, providing nominal level data.
The data derived to measure the dependent variable was obtained from participants’
EDE-Q scores, generating interval level data. To test hypothesis 5, the independentsamples t-test was conducted. A sample size of 128, consisting of 64 males and 64
females, was ideal for running this test.33
6. Hypothesis 6, Cross country runners competing at higher competitive levels exhibit an
increased risk of disordered eating than cross country runners competing at less
competitive levels. The variables needed to test this hypothesis included the independent
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variable of competitive level and the dependent variable of disordered eating risk. The
data derived for the independent variable of competitive level was obtained from
questions three and four on the demographic survey, providing nominal data. The data
derived for the dependent variables of disordered eating risk was obtained from EDE-Q
scores, which generated interval level data. To test hypothesis 6, the ANOVA was
conducted for competitive level in terms of NCAA division and disordered eating risk.
Also, to test hypothesis 6, the independent samples t-test was conducted for competitive
level in terms of varsity vs. non-varsity and disordered eating risk. A sample size of 128,
consisting of 64 males and 64 females, was ideal for running the test.33
7. Hypothesis 7, Cross country runners competing at higher competitive levels exhibit more
negative competitive body image than cross country runners competing at less
competitive levels. The variables needed to test this hypothesis included the independent
variable of competitive level and the dependent variable of competitive body image. The
data derived for the independent variable of competitive level was obtained from
questions three and four on the demographic survey, providing nominal data. The data
derived for the dependent variable of competitive body image was obtained from CBIQA
scores, which generated ordinal level data. To test hypothesis 7, the one-way ANOVA
test was conducted for competitive level in terms of NCAA division and competitive
body image. Also, to test hypothesis 7, the Mann Whitney U-Test was conducted for
competitive level in terms of varsity vs. non-varsity and competitive body image. A
sample size of 128, consisting of 64 males and 64 females, was ideal for running the
test.33
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8. The demographic data was analyzed using descriptive statistics to determine the
characteristics of the population. A table was created to display demographic data. In
addition, differences in competitive versus daily body image based on demographic data,
such as gender, competitive level, years of competitive running experience, college type,
and division of the NCAA, were determined using independent samples t-tests, Mann
Whitney U-Tests, and one-way ANOVA tests.

CHAPTER 5
RESULTS

Ideally, the sample size should have been over 128 participants, 64 males and 64
females.33 Daniel Soper’s Free Statistics Calculators 4.0 A-priori Sample Size Calculator for
Student t-Tests was used to calculate the ideal minimum sample size for the study. To calculate
the sample size, the anticipated effect size, desired statistical power level, and the probability
level was inputted into Daniel Soper’s calculator. To be pragmatic and not under or overestimate the effect size, a medium effect size of 0.5 was used. As for statistical power, the typical
statistical power used in research studies is 0.8 or above; therefore, to be pragmatic, a 0.8
statistical power was used. Finally, since a 95% confidence level is being used, the probability
level is 0.05. Having two-tailed hypotheses, the minimal total sample size was 128 participants
and the minimum sample size per group was 64 participants.33 Unfortunately, only 85
individuals, 30 males and 55 females participated in the study.

Characteristics of the Participants

The participants of this study included male and female cross country runners competing
at NCAA colleges and universities in Illinois. An invitation to participate in the study was sent to
cross country runners from 37 different schools across the state. Nine of the schools were public
and 28 were private. Of the 37 schools invited, 11 competed in division I, 4 in division II, and 22
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in division III. A total of 85 cross country runners participated in the study with 67 (78.8%)
participants completing the survey in full (see Table 1 for the characteristics of the participants).
The data collected were analyzed via the Statistic Package for the Social Sciences (SPSS).58

Table 1
Characteristics of the Participants
Characteristic

Number of Participants
(N=67) *(N=85)

Percent of
Participants

Gender
Male
Female

30*
55*

35.3%
64.7%

Type of College Attending
Public
Private

18
49

26.9%
73.1%

Division of NCAA Competing In
Division I
Division II
Division III

15
6
46

22.4%
9.0%
68.7%

Competitive Level
Varsity (Top 7 Runner)
Junior-Varsity (Not Top 7 Runner)

46
21

68.7%
31.3%

Number of Years Running Competitively
Less than 2 years
2 to 4 years
5 to 7 years
8 to 10 years
Over 10 years

5
10
20
21
11

7.5%
14.9%
29.9%
31.3%
16.4%

Previous Diagnosis with AN, BN, or BED
Yes, diagnosed with ED
No, not diagnosed with ED

1
66

1.5%
98.5%
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Perceived Ideal vs. Actual Competitive Body Image
Hypothesis 1: Male and female cross country runners’ perceived ideal competitive body
image differ from their own or actual competitive body image.
A related-samples t-test was conducted to compare the percent BMI associated with the
figure identified as the participant’s actual body with the percent BMI associated with the figure
identified as the participant’s view of what the ideal cross country runner of their gender looks
like. This related-samples t-test was conducted with males and females combined, as well as
males and females separately. The results of the related-samples t-test comparing actual body
image to ideal body image in male and female cross country runners combined revealed the ideal
percent average BMI (M = 68.48 ± 10.934) was significantly lower than the actual percent
average BMI (M = 78.54 ± 15.879), t(81) = 5.102, p = 0.000. Looking specifically at males, the
related-samples t-test revealed that ideal percent average BMI (M = 67.33 ± 9.714) was
significant lower than actual percent average BMI (M = 75.33 ± 18.001), t(29) = 2.376, p =
0.019. As for females, the related-samples t-test revealed that ideal percent average BMI (M =
69.13 ± 11.620) was significant lower than actual percent average BMI (M = 80.38 ± 14.377),
t(51) = 4.504, p = 0.000. Therefore, hypothesis one was accepted. Descriptive statistics for the
perceived ideal and actual percent average BMIs in males and females can be found in Table 2
below. Frequencies for the perceived ideal percent average BMIs in males and females can be
found in Table 3 and Table 4 below.
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Table 2
Descriptive Statistics for the Perceived Ideal vs. Actual Percent Average BMI
of Male and Female Cross Country Runners
% Average BMI

% Average BMI

% Average BMI

% Average BMI

picture indicated picture indicated picture indicated picture indicated

N

as actual in

as ideal in

as actual in

as ideal in

males

males

females

females

Valid

30

30

52

52

Missing

56

56

34

34

Mean

75.33

67.33

80.38

69.13

Median

70.00

65.00

80.00

65.00

60

60

70

60

18.001

9.714

14.377

11.620

324.023

94.368

206.712

135.021

Range

80

35

50

50

Minimum

60

60

60

60

Maximum

140

95

110

110

Mode
Std. Deviation
Variance

Table 3
Percent Average BMI Indicated as Ideal by Male Cross Country
Runners
Cumulative
Frequency
Valid

Missing
Total

Percent

Valid Percent

Percent

60

14

16.3

46.7

46.7

65

5

5.8

16.7

63.3

70

4

4.7

13.3

76.7

75

3

3.5

10.0

86.7

80

1

1.2

3.3

90.0

85

1

1.2

3.3

93.3

90

1

1.2

3.3

96.7

95

1

1.2

3.3

100.0

Total

30

34.9

100.0

System

56

65.1

86

100.0

51
Table 4
Percent Average BMI Indicated as Ideal by Female Cross Country
Runners
Cumulative
Frequency
Valid

Missing
Total

Percent

Valid Percent

Percent

60

20

23.3

38.5

38.5

65

11

12.8

21.2

59.6

70

7

8.1

13.5

73.1

75

5

5.8

9.6

82.7

80

1

1.2

1.9

84.6

85

4

4.7

7.7

92.3

90

1

1.2

1.9

94.2

95

1

1.2

1.9

96.2

100

1

1.2

1.9

98.1

110

1

1.2

1.9

100.0

Total

52

60.5

100.0

System

34

39.5

86

100.0

An independent samples t-test was conducted to determine if there was a significant
difference between male and female collegiate cross country runners in terms of body
dissatisfaction. The independent samples t-test revealed that males’ body dissatisfaction (M =
8.00 ± 17.646) did not significantly differ from females’ body dissatisfaction (M = 10.64 ±
17.692), t(83) = -0.657, p = 0.513.
Another independent samples t-test was conducted to determine if there was a significant
difference between male and female collegiate cross country runners in terms of body size
estimation error. The independent samples t-test revealed that males’ body size estimation error
(M = -3.83 ± 14.062) was significantly lower than females’ body size estimation error (M = 6.45
± 13.287), t(83) = -3.342, p = 0.001.
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Competitive Body Image vs. Daily Body Image
Hypothesis 2: There is a difference between cross country runners’ body image when compared
within and outside of sport.
A related-samples Wilcoxon signed rank test was conducted for each subscale of the
CBIQA, comparing the context in which the CBIQA was taken: competitive (within sport) body
image or daily (outside of sport) body image. The results of the related-samples Wilcoxon signed
rank test comparing the appearance subscale revealed the median competitive appearance
CBIQA subscale scores (Mdn = 4.33) were significantly lower than median daily appearance
CBIQA subscale scores (Mdn = 4.83), Z = 206.0, p = 0.000. The results of the related-samples
Wilcoxon signed rank test comparing muscularity revealed the median competitive muscularity
CBIQA subscale scores (Mdn = 3.83) did not significantly differ from the median daily
muscularity CBIQA subscale scores (Mdn = 4.00), Z = 708.5, p = 0.463.
The related-samples Wilcoxon signed rank test comparing participants’ view of their own
body shape, weight, and fat percentage (thin-fat self) found the median competitive thin-fat self
CBIQA subscale scores (Mdn = 4.25) were significantly higher than median daily thin-fat self
CBIQA subscale scores (Mdn = 3.83), Z = 2,016.0, p = 0.000. In terms of participants’ view of
how others perceive their body shape, weight, and fat percentage (thin-fat others), the relatedsamples Wilcoxon signed rant test revealed that the median competitive thin-fat others CBIQA
subscale scores (Mdn = 4.00) were significantly higher than the median daily thin-fat others
CBIQA subscale scores (Mdn = 3.67), Z = 1,447.0, p = 0.000.
Hypothesis two was accepted for the CBIQA subscales of appearance, thin-fat self, and
thin-fat others, but not for the CBIQA subscale of muscularity. Therefore, competitive body
image of collegiate cross country runners significantly differs from their daily body image in the
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area of appearance, their view of their body shape, weight, and fat percentage, and their view of
how others perceive their body shape, weight, and fat percentage. Collegiate cross country
runners’ competitive body image in terms of muscularity does not significantly differ from their
daily body image in terms of muscularity.

Body Image and Eating Disorder Risk

Hypothesis 3: Both competitive and daily body image are associated with risk of developing
disordered eating patterns among both male and female cross country runners.
The Spearman rank order correlation was conducted to determine if there was a
correlation between daily body image and disordered eating patterns, as well as if there was a
correlation between competitive body image and disordered eating patterns. There was no
correlation between daily appearance subscales and disordered eating patterns, rs = -0.004, p =
0.972. Daily body image subscales of muscularity, thin-fat self and thin-fat others were
significantly correlated with disordered eating patterns, respectively rs = 0.257, p = 0.022; rs =
0.423, p = 0.000; rs = 0.312, p = 0.005. There was no correlation between competitive
appearance and muscularity subscales and disordered eating patterns, respectively rs = -0.21, p =
0.851 and rs = 0.214, p = 0.059. Competitive body image subscales of thin-fat self and thin-fat
others were significantly correlated with disordered eating patterns, respectively rs = 0.699, p =
0.000 and rs = 0.621, p = 0.000.
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Competitive vs. Daily Body Image and Disordered Eating

Hypothesis 4: Competitive body image is associated with a higher risk of developing disordered
eating patterns than daily body image amongst both male and female cross country runners.
Ideally, multiple regression analyses were to be conducted to see which body image
subscales best predicted the risk of developing disordered eating patterns. Yet, after conducting
the Kolmogorov-Smirnov test to test for normality, none of the subscales in both daily and
competitive contexts were found to be normal in distribution. In order to conduct multiple
regression analyses, the data has to follow a normal distribution. Therefore, multiple regression
analyses could not be conducted. As a result the strength of the Spearman rho coefficients were
compared to determine which subscale had the strongest correlation with disordered eating
patterns. When comparing the Spearman rho correlation coefficients, it was found that the
competitive thin-fat self and competitive thin-fat others subscales had the largest and strongest
Spearman rho coefficients, respectively rs = 0.699 and rs = 0.621. Daily thin-fat self, daily thinfat others, and daily muscularity follow with rs = 0.423, rs = 0.312, and rs = 0.257, respectively.
With two competitive body image subscales having the strongest Spearman rho coefficients,
hypothesis four was conditionally accepted. In other words, competitive body image in terms of
body shape, body weight, and fat percentage is more associated with disordered eating patterns
than daily body image in the same areas.
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Gender and Disordered Eating Patterns

Hypothesis 5: Female cross country runners exhibit an increased risk of disordered eating
patterns compared to male cross country runners.
An independent samples t-test was conducted to determine if there was a significant
difference between gender and increased risk of disordered eating patterns. There was no
significant difference between males (M = 1.23 ± 1.076) and females (M = 1.47 ± 1.323) in terms
of disordered eating risk, t(77) = -0.851, p = 0.397. Therefore, hypothesis five was rejected.
Female cross country runners do not exhibit an increased risk of disordered eating patterns
compared to males.

Competitive Level and Disordered Eating Risk

Hypothesis 6: Cross country runners competing at higher competitive levels exhibit an increased
risk of disordered eating than cross country runners competing at less competitive levels.
Competitive level was defined in two different ways: division of the NCAA a runner was
competing in and whether a runner was a top seven runner or not on his/her team. A one-way
ANOVA test was conducted to determine the effect of which division of the NCAA a runner was
competing in on global EDE-Q score. The one-way ANOVA showed that the effect of which
NCAA division a runner competed in on global EDE-Q score was not significant, F (2,64) =
1.001, p = 0.373. An independent samples t-test was conducted to determine if competitive level,
in terms of whether a runner competed at a top seven runner level, had an effect on a runner’s
global EDE-Q score. Running at a top seven runner or varsity level (M = 1.41 ± 1.223) did not
significantly differ from running below a top seven runner or junior-varsity level (M = 1.84 ±

56
1.249) in terms of EDE-Q global score, t(65) = -1.337, p = 0.186. Therefore, hypothesis six was
rejected, as runners competing at higher competitive levels did not exhibit an increased risk of
disordered eating when compared to cross country runners competing at less competitive levels.

Competitive Level and Competitive Body Image

Hypothesis 7: Cross country runners competing at higher competitive levels exhibit more
negative competitive body image than cross country runners competing at less competitive
levels.
Again, competitive level was defined in two different ways: division of the NCAA a
runner was competing in and whether a runner was a top seven runner or not on his/her team. A
one-way ANOVA was conducted to determine if NCAA division had an effect on competitive
body image CBIQA subscale scores. Based on the results of the ANOVA test, the NCAA
division a runner competed in did not significantly affect any competitive body image CBIQA
subscales. See Table 5 for competitive appearance, muscularity, thin-fat self, and thin-fat others
subscales results from the ANOVA test.
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Table 5
Effect of NCAA Division on Competitive Body Image ANOVA Results
ANOVA
Sum of
Squares
CBIQA-Sport-Appearance

Between Groups

Subscale

df

Mean Square

.197

2

.098

Within Groups

77.362

64

1.209

Total

77.559

66

1.996

2

.998
.866

CBIQA-Sport-Muscularity

Between Groups

Subscale

Within Groups

55.413

64

Total

57.410

66

1.865

2

.933

Within Groups

36.236

64

.566

Total

38.101

66

1.736

2

.868
.326

CBIQA-Sport-Thin Fat Self Between Groups
Subscale

CBIQA-Sport-Thin Fat

Between Groups

Others Subscale

Within Groups

20.841

64

Total

22.577

66

F

Sig.
.081

.922

1.153

.322

1.647

.201

2.665

.077

Mann Whitney U-tests were conducted to determine if competitive level, in terms of
varsity and non-varsity, had an effect on competitive body image CBIQA subscale scores. Based
on the results from the Mann Whitney U-tests, the distribution of all of the competitive body
image subscales (appearance, muscularity, thin-fat self and thin-fat others) were the same across
competitive levels, respectively p = 0.962, p = 0.511, p = 0.143, and p = 0.313. Hence,
hypothesis seven was rejected as competitive level did not significantly affect competitive body
image CBIQA subscale scores.
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Competitive Level and Daily Body Image

Independent samples Mann-Whitney U-tests were conducted to determine if competitive
level, in terms of competing at varsity or junior-varsity level, affected daily body image CBIQA
subscale scores. The thin-fat others subscale scores in the context of daily or outside of sport
body image were significantly lower in rank in runners competing at the varsity or top seven
level (mean rank = 30.04) than runner competing at the junior-varsity level (mean rank = 42.67),
U = 665.0, p = 0.012. None of the other daily body image subscales (appearance, muscularity, or
thin-fat self) were significantly different distribution, respectively p = 0.590, p = 0.288, and p =
0.096.
A one-way ANOVA was conducted to determine if competitive level, in terms of NCAA
division, had an effect on daily body image CBIQA subscale scores. The one-way ANOVA
showed that the effect of NCAA division on the muscularity subscale was significant, F (2,64) =
4.104, p = 0.021. After conducting the Scheffe post-hoc test, it was found daily muscularity
subscale scores to be significantly higher in division I runners (M = 4.289 ± 0.653) than division
III runners (M = 3.579 ± 0.939), p = 0.029. None of the other daily body image subscales
(appearance, thin-fat self, or thin-fat others) significantly differed from each other in terms of
NCAA division a runner competed in, respectively p = 0.682, p = 0.621, and p = 0.701.

Type of College Attended and Body Image

Independent samples Mann-Whitney U-tests were conducted to determine if the type of
university (public or private) a runner attended had an effect on competitive and daily body
image CBIQA subscale scores. Type of university attended had no significant effect on
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competitive body image CBIQA subscales (appearance, muscularity, thin-fat self, or thin-fat
others), respectively p = 0.792, p = 0.115, p = 0.252, and p = 0.154. In addition, type of
university attended had no significant effect on daily body image CBIQA subscale of
appearance, thin-fat self, or thin-fat others, respectively p = 0.412, p = 0.531, and p = 0.634. Yet,
type of university attended did have a significant effect on daily body image muscularity
subscale scores. Participants who attended public universities had significantly higher ranked
daily muscularity scores (mean rank = 44.25) than participants who attended private universities
(mean rank = 30.23), U = 256.5, p = 0.008.

Type of College Attended and Disordered Eating

An independent samples Mann-Whitney U-tests was conducted to determine if the type
of university (public or private) a runner attended had an effect on global EDE-Q scores. Type of
university attended had no significant effect on global EDE-Q scores, p = 0.436.

Gender and Body Image

Independent samples Mann-Whitney U-tests were conducted to determine if gender had
an effect on competitive and daily body image CBIQA subscale scores. Gender had no
significant effect on competitive body image CBIQA subscales (appearance, muscularity, thinfat self, or thin-fat others), respectively p = 0.579, p = 0.812, p = 0.521, and p = 0.862. In
addition, gender had no significant effect on daily body image CBIQA subscale of appearance,
thin-fat self, or thin-fat others, respectively p = 0.535, p = 0.336, and p = 0.090. Yet, gender did
have a significant effect on daily body image muscularity subscale scores. Females had
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significantly higher ranked daily muscularity scores (mean rank = 45.61) than males (mean rank
= 31.98), U = 1,005.5, p = 0.010.

Years of Running Competitively and Body Image

One-way ANOVA tests were conducted to determine if the number years of a runner had
been competitively running affected competitive and daily body image CBIQA subscale scores.
The one-way ANOVA tests revealed that years of running competitively significantly affected
competitive thin-fat self subscale scores, F (4,62) = 2.755, p = 0.036. After conducting the
Scheffe post hoc test, it was found that participants who had been running competitively for five
to seven years (M = 4.858 ± 0.754) had significantly higher competitive thin-fat self subscale
scores than participants who had been competitively running for over ten years (M = 3.969 ±
0.649), p = 0.039. No other competitive body image subscales (appearance, muscularity, or thinfat others) were significantly different based on years of running competitively, respectively p =
0.672, p = 0.117, and p = 0.398. In addition, no daily body image subscales (appearance,
muscularity, thin-fat self, or thin-fat others) were significantly different based on years of
running competitively, respectively p = 0.494, p = 0.295, p = 0.781, and p = 0.643.

Years of Running Competitively and Disordered Eating

A one-way ANOVA was conducted to determine if the number of years participants had
been running competitively had an effect on global EDE-Q scores. Years of running
competitively had no significant effect on global EDE-Q scores, F (4,62) = 0.940, p = 0.447.

CHAPTER 6
DISCUSSION, IMPLICATIONS, AND LIMITATIONS

Discussion of Results

The purpose of this study was to investigate the current perceptions of the ideal
competitive (within sport) body image of cross country runners and its relationship with the
development of disordered eating patterns when compared to cross country runners’ daily
(outside of sport) body image. Overall, the results suggested that male and female cross country
runners’ view their bodies differently based on the context (daily or competitive) in which they
are evaluating themselves. While aspects of both body image contexts were associated with
disordered eating risk, competitive context of the cross country runners’ view of their body
shape, weight, and fat percentage revealed the highest correlation with disordered eating risk.
Previous research aligns with these findings, as De Bruin and colleagues found the majority of
female distance runners’ body expectations and risk for disordered eating development was a
result of competitive body image rather than daily body image.8 In addition, the current study
found that the BMI collegiate cross country runners believed to be ideal for their sport was lower
than the BMI they perceived their bodies at. The body collegiate cross country runners believe to
be ideal for their sport may be unrealistic and unhealthy for them, setting them up for negative
competitive body image. Therefore, addressing the discrepancy between actual and ideal body
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image, as well as the potential unrealistic and unhealthy body expectations, may help decrease
negative body image and disordered eating risk.

Perceived Ideal vs. Actual Competitive Body Image

Perceived ideal and perceived actual competitive body image were investigated through
the BIAS-BD. Participating collegiate cross country runners identified the figure that they felt
best reflected their body shape/size, as well as the figure they believed represented the desired
body shape/size of a collegiate cross country runner of their gender. Comparing the chosen
actual and ideal figures with the related-samples t-test, the percent average BMI perceived as
ideal for a cross country was significantly lower than the percent average BMI participants
perceived their bodies to be. This was true for both males and females. Therefore, the cross
country runners desired to be thinner than they were, indicating negative body image.
While Myers and Anstrom did not use the BIAS-BD to determine perceived ideal vs.
actual body image of cross country runners, they did find that collegiate cross country runners’
perceived ideal did not match their perceived actual body image.24 Similar to the current study,
Myers and Anstrom found that collegiate cross country runners desired a leaner body. These
authors specifically looked at height, percent fat mass, frame size, and body type when
comparing ideal vs. actual body image.24 The current study adds to the body of literature on
collegiate cross country runners’ perceived ideal and actual body image in terms of BMI and
figural representation.
Based on the BIAS-BD, the average BMI of an adult in the United States, equivalent to
100%, was 27.8 for males and 28.2 for females (Table 6).41 The mean percent average BMI
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indicated by participants as the ideal for collegiate cross country runners was 67.33% for males
and 69.13% for females. Therefore, mean perceived ideal body was equivalent to a BMI of
approximately 18.7 for male and 19.5 for female cross country runners, respectively. Yet, the
mean BMI participants perceived to represent their actual body was approximately 20.9 for
males and 22.7 for females. These results suggest that collegiate cross country runners are
dissatisfied with their bodies, desiring a lower BMI. This may be due to some research
correlating a lower BMI with faster race times in distance runners.20-22

Table 6
BMI Values Corresponding to Male and Female BIAS-BD Figural Drawings
% Average BMI
60%
65%
70%
75%
80%
85%
90%
95%
100%
105%
110%
115%
120%
125%
130%
135%
140%

Corresponding Male BMI
16.7
18.0
19.5
20.9
22.2
23.6
25.0
26.4
27.8
29.2
30.6
32.0
33.4
34.8
36.1
37.5
38.9

Corresponding Female BMI
16.9
18.3
19.7
21.2
22.6
24.0
25.4
26.8
28.2
29.6
31.0
32.4
33.8
35.3
36.7
38.1
39.5

In terms of body dissatisfaction, no studies were found to have investigated perceived
ideal vs. actual BMI of cross country runners. But, one study, conducted by Anderson and
colleagues, investigated body dissatisfaction of distance runners. Anderson and colleagues
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surveyed 400 adult middle and long distance runners, finding the runners to have significant
body dissatisfaction based on Eating Disorder Inventory 2 – Body Dissatisfaction Subscale.59 In
addition, research points toward distance runners being pressured to meet a body image ideal of
a lean body physique for potentially enhanced athletic performance.2,4-6,24 Lower BMIs are
typically associated with a leaner physique. Therefore, if cross country runners perceive their
BMI to be higher than the ideal, they are more likely to display body dissatisfaction, as seen in
the current study.
While the mean perceived ideal bodies identified by males and females were equivalent
to normal BMIs, between 18.5 and 24.9, the modes for the perceived ideal in both males and
females represented underweight BMIs. As seen in Table 2, the mode for perceived ideal in both
males and females was 60% average BMI, equivalent to a BMI of approximately 16.7 in males
and 16.9 in females. Out of the 30 males who participated, 14 or 46.7% chose the figure
representing 60% average BMI or a BMI of 16.7 to be what they perceived as the ideal body of a
male collegiate cross country runner (Table 3). Another five or 16.7% of males indicated the
figure representing 65% average BMI or a BMI of 18.0 to be ideal (Table 3). Hence, 63.3% of
participating males chose an underweight BMI as the ideal.
As for females, out of the 52 who participated, 20 or 38.5% chose the figure representing
60% average BMI or a BMI of 16.9 to be what they perceived as the ideal body of a female
collegiate cross country runner (Table 4). Eleven more or 21.2% of the females indicated the
figure representing 65% average BMI or a BMI of 18.3 to be ideal (Table 4). Therefore, 59.6%
of the female cross country runners who participated in the study chose an underweight BMI as
the ideal. Overall, this highlights that collegiate cross country runners are at very high risk for
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desiring unrealistic and unhealthy body image ideals, as well as developing negative body
image.
While previous research has investigated cross country runners’ perceived ideal height,
percent fat-mass, frame size and body type, no previous research has been conducted on the BMI
collegiate cross country runners perceive to be ideal for their sport. Therefore, additional studies
on cross country runners’ perceived ideal BMI are needed to confirm or negate the current
findings of cross country runners desiring an underweight BMI. Yet, previous findings of
collegiate cross country runners desiring a medium-tall height, a below average percent fat mass,
a small to medium frame size and an ectomorph body type seem to align with the current finding
of collegiate cross country runners desiring an underweight BMI.24
Despite research supporting distance runners performing better or faster when their body
composition consists of lower body fat percentage, lower fat mass, leg lean mass and smaller calf
circumference, more research is needed.19-23 These studies did not investigate the effects of
having too low of body fat percentage on athletic performance, overall health, eating patterns or
body image. In addition, these studies did not take into account the athletes’ motivation for
training or nutritional intake, and most studies found that training time and regimens played a
larger role in athletic performance than anthropometrics.19-23 Educating cross country runners on
misconceptions of the perceived competitive body image ideal of their sport may help decrease
the occurrence of cross country runners having unrealistic and unhealthy body image ideals.
Based on the related-samples t-test conducted on ideal vs. actual body image, both males
(p = 0.019) and females (p = 0.000) had significant body dissatisfaction. There were no
significant differences between male and female cross country runners in terms of body
dissatisfaction. Therefore, males were just as likely as females to have body dissatisfaction. This
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contrasts previous research, as Anderson and colleagues found female distance runners to have
significantly greater body dissatisfaction when compare to male distance runners.59 With
contrasting findings and little research conducted specifically on cross country runners and body
dissatisfaction, more research is needed to determine if male and female cross country runners
are equally likely to display body dissatisfaction.
While males and females did not significantly differ in terms of body dissatisfaction,
females were found to inaccurately estimate their body size more than males. The male cross
country runners were more likely to underestimate their body size, perceiving themselves to be
smaller in size than they actually were. On the other hand, the female cross country runners were
more likely to overestimate their body size, perceiving themselves to be larger in size than they
actually were. Unfortunately, no previous research has been conducted in terms of body size
estimation error of cross country runners. More research is needed to expand the literature on
body size estimation of cross country runners and athletes in general.

Competitive Body Image vs. Daily Body Image

The difference between competitive body image and daily body image of collegiate cross
country runners was investigated using CBIQA context and subscale scores. The results
suggested that competitive body image differs from daily body image in terms of appearance
(p = 0.000), participants’ view of their own body shape, weight, and fat percentage (thin-fat self)
(p = 0.000), and participants’ view of how others perceive their body shape, weight, and fat
percentage (thin-fat others) (p = 0.000). Yet, competitive and daily body image did not
significantly differ in terms of cross country runners’ view of their muscularity (p = 0.463).
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These findings align with the literature as Myers and Anstrom found daily and
competitive body image to significantly differ in terms of appearance, thin-fat self, and thin-fat
others subscales, but not in terms of the muscularity subscale amongst collegiate cross country
runners.24 De Bruin and colleagues, when looking at female athletes in aesthetic and endurance
sports, found all subscales to differ significantly based on daily and competitive body image
contexts.8 The difference between de Bruin and colleagues’ findings and the findings of the
current study and Myers and Anstrom’s study is most likely due to the difference in population.
De Bruin and colleagues looked at female athletes across multiple aesthetic and endurance
sports, while both the current study and Myers and Anstrom’s study looked at male and female
collegiate cross country runners.
The collegiate cross country runners in both the current study and Myers and Anstrom’s
study felt approximately the same about their muscularity no matter whether they compared
themselves to individuals outside of their sport or within their sport.24 With the median
muscularity subscale being rated on a scale of one to seven with one being much too unmuscular,
four being not too muscular and not too unmuscular, and seven being much too muscular, a
subscale median of four would be ideal. The median muscularity subscale scores from the
current study were 3.83 and 4.0 for competitive and daily contexts, respectively, indicating an
approximate ideal view of their muscularity in both contexts. Myers and Anstrom’s results were
similar with muscularity subscale scores nearing the ideal.24 Therefore, muscularity does not
seem to be an issue of negative body in collegiate cross country runners.
In terms of appearance, participants in the current study perceived themselves as more
beautiful when comparing themselves to individuals outside of their sport over individuals within
their sport. The appearance subscale was rated on a scale of one to seven with one being very
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ugly to seven being very beautiful. The median subscale scores were 4.33 and 4.83 for
competitive and daily contexts, respectively. The cross country runners more closely perceived
themselves as neither ugly, nor beautiful when compared to individuals within their sport. On the
other hand, they more closely perceived themselves as somewhat beautiful when compared to
individuals outside of their sport. Hence, the participating cross country runners viewed
themselves more negatively on appearance in the context of their sport than in the context of
daily life outside of their sport.
Both de Bruin and colleagues and Myers and Anstrom highlighted similar results.8,24
Focusing on female athletes in aesthetic and endurance sports, de Bruin and colleagues found the
female athletes viewed themselves as more ugly in the context of their sport than in the context
of daily life.8 Specifically looking at collegiate cross country runners, Myers and Anstrom found
both male and female cross country runners also viewed themselves as more ugly in the context
of their sport than in the context of daily life.24 Taking the literature and the current study into
consideration, a competitive sport environment focused on aesthetics and/or endurance seems to
play a negative role in how athletes view their overall appearance. This seems to be especially
true in the cross country running environment.
In this study, the cross country runners viewed their body shape, weight, and fat
percentage as being somewhat too fat or too high more often when comparing themselves to
others in their sport. On the other hand, the participants viewed their body shape, weight, and fat
percentage as being somewhat too thin or too low more often when comparing themselves to
others outside of their sport. These findings align with Myers and Anstrom’s findings, as the
cross country runners also viewed themselves as heavier and fatter within the context of their
sport than outside of their sport.24 De Bruin and colleagues also came to the same conclusion, but
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regarding female athletes participating in aesthetic and endurance sports. Based on the current
study’s findings, as well as Myers and Anstrom’s findings, it seems as though cross country
runners desire a body shape that is thinner, and a weight and fat percentage that is lower than the
norm of the general public.24 If cross country runners see themselves as too fat or heavy for their
sport, they may be more likely to develop negative body image.
Participants in the current study also believed that others viewed their body shape,
weight, and fat percentage as not too fat and not too thin more often when compared to
individuals within their sport. Yet, participants believed that others perceived their body shape,
weight, and fat percentage as somewhat too thin more often when compared to individuals
outside of their sport or the general population. In other words, the cross country runners
believed that others were more likely to see them as too thin when compared to the general
public, but normal in size compared to other cross country runners.
De Bruin and colleagues found the same to be true in female aesthetic and endurance
athletes.8 In other words, the female athletes believed that others viewed their body shape,
weight and fat percentage as ideal more often when compared to individuals within their sport.
Yet, participants believed that others perceived their body shape, weight, and fat percentage as
too thin more often when compared to individuals outside of their sport or the general
population.8 Unfortunately, the results of Myers and Anstrom’s study cannot be compared in
terms of the thin-fat others subscale, as the authors did not use the thin-fat others subscale.
Overall, the current study showed that cross country runners have a higher standard of
thinness within their sport than outside of their sport. The results of the study at hand highlighted
different expectations of appearance, body shape, and weight/fat within the cross country
running environment vs. that of the general public. On the other hand, there were similar
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expectations in muscularity between the cross country running environment and that of the
general public. Aligning with the literature8,24, the findings of the current study seem to indicate
that cross country runners focus more on leanness and percent fat than muscularity when it
comes to body image within their sport. Yet, more research is needed to confirm cross country
runners’ value on different aspects of body image.
Highlighting the competitive body image standards that cross country runners hold
themselves to, Perrin’s study included statements from NCAA Division I cross country runners.
One runner stated, “I don’t really care much for the world outside of running, so I tend to gauge
my ideal self off of the runner body type. What would be normal in the outside world would be
over-race-weight.”5 The previous statement aligns with the current study’s findings, as runners
indicated that they felt too thin in the context of the general public, but too fat/heavy in the
context of cross country running. In addition, the majority of the cross country runners in the
current study indicated that the ideal BMI for cross country running was below 65% of the
average American’s BMI and below the normal BMI range of 18.5 to 24.9. Hence, it seems
evident that the cross country runners based their ideal body off of a standard far different than
the general public. More research is needed to determine the difference between body image of
cross country runners and body image of other athletes.

Body Image and Eating Disorder Risk

The effect of daily and competitive body image on disordered eating risk was
investigated using CBIQA subscale scores in each context and global EDE-Q scores.
Appearance, in terms of feeling ugly or beautiful, was not correlated with disordered eating risk
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in the daily body image context (rs = -0.004, p = 0.972) or the competitive body image context
(rs = -0.21, p = 0.851). Muscularity was significantly correlated (rs = 0.257, p = 0.022) with
disordered eating risk in the daily body image context, but not in the competitive body image
context (rs = 0.214, p = 0.059). Cross country runners’ view of their body shape, weight and fat
percentage was significantly correlated with disordered eating risk in both the daily (rs = 0.423, p
= 0.000) and competitive (rs = 0.699, p = 0.000) body image contexts. In addition, cross country
runners’ view of how others perceive their body shape, weight, and fat percentage was
significantly correlated with disordered eating risk in both daily (rs = 0.312, p = 0.005) and
competitive (rs = 0.621, p = 0.000) body image contexts.
In terms of the literature, Myers and Anstrom did not find significant correlations
between disordered eating characteristics and any body image subscale.24 This may be due to
Myers and Anstrom using the Eating Attitudes Test 26 (EAT-26) instead of the EDE-Q as their
disordered eating symptomology tool.24 Yet, Anderson and colleagues found appearance and
performance related body dissatisfaction were significantly correlated with disordered eating
characteristics based on EAT-26 scores in female distance runners, but not in male distance
runners.59
In addition, de Bruin and colleagues did find significant correlations between disordered
eating characteristics and certain body image subscales in female aesthetic and endurance
athletes.8 Daily life appearance and thin-fat self subscales were significantly correlated with
eating disorder characteristics. In other words, the uglier or fatter female athletes viewed
themselves in daily life, the more likely they were to display eating disorder characteristics. In
addition, competitive appearance, muscularity, and thin-fat self subscales were significantly
correlated with eating disorder characteristics. Hence, the less beautiful, more muscular, and
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more fat the female athletes viewed themselves, the more likely they were to display eating
disorder characteristics. The current study’s findings align with de Bruin’s significant results for
the daily life thin-fat self subscale and the competitive thin-fat self subscale. Yet, the relationship
between multiple body image subscales and global EDE-Q score differ between de Bruin’s
findings and those of the current study.8
Overall, the literature on the relationship between contextual body image and disordered
eating symptomology is limited and inconclusive, especially in terms of cross country
runners.8,24,59 Therefore, more research is needed to determine a consensus on the relationship
between body image context and disordered eating characteristics in cross country runners, as
well as other athletes.
Based on Spearman rho correlation coefficients of the current study, it was found that
cross country runners’ view of their body shape, weight, and fat percentage and their perception
of how others view these aspects in the context of cross country running were more strongly
correlated with disordered eating than any daily body image subscale. The results of the current
study are in agreement with those of de Bruin and colleagues who found that competitive body
image correlated with disordered eating behaviors more often than daily body image.8 In fact, de
Bruin and colleagues found that competitive body image of female aesthetic and endurance
athletes’ self-evaluation of their body shape, weight, and fat percentage, as well as their view of
how others perceived these aspects, were the most correlated with disordered eating risk. As a
result, de Bruin and colleagues concluded that female athletes are at higher risk for disordered
eating due to the body image ideals of their sport and the emphasis on lean physique for
increased performance.8
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Sundgot and Torstveit attributed disordered eating in elite athletes, including runners, to
sport specific body ideals that athletes believe are related to improved athletic performance.4 It
was highlighted that disordered eating patterns may be used to reach a negative energy balance
in order to lose weight and met the ideal competitive body image of their sport.4 Specifically
when examining female collegiate cross country runners, Hoogenboom and colleagues also
found that eating decisions may be based on body appearance, physique, and weight concerns
over energy and performance needs as runners try to meet their sport’s ideal of extreme
leanness.17
Therefore, based on the literature4,8,17 and the current study’s results, disordered eating
patterns may be more likely to develop in cross country runners who see themselves as too fat or
heavy for their sport’s standards. The findings of the current study support previous
research4,8,17, indicating the need to challenge cross country runners’, as well as other athletes’,
unrealistic body image ideals and promote healthy body image and eating patterns. Continuing to
research the competitive body image of cross country runners and what they perceive as the ideal
body for their sport will likely help researchers and practitioners understand how to combat false,
unhealthy ideals, and as a result decrease cross country runners’ risk for developing disordered
eating patterns.

Gender Similarities and Differences
Gender’s effect on disordered eating risk and body image was investigated using global
EDE-Q scores and CBIQA subscales. Male and female cross country runners’ global EDE-Q
scores were not significantly different. Hence, a runner’s gender did not increase or decrease
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his/her risk of developing disordered eating. Yet, Myers and Anstrom found that female cross
country runners had a significantly higher risk of developing disordered eating patterns than
males.24 Despite Myers and Anstrom’s findings, disordered eating prevention, awareness, and
treatment should be equally available and advocated for amongst both genders in the cross
country running population. With the public typically associating disordered eating risk with
females, more emphasis needs to be put on recognizing disordered eating in males, especially
male cross country runners. This is true in research as well, as the literature on disordered eating
and eating disorders is more abundant in terms of female athletes than male athletes.
When looking at body image, male and female cross country runners’ competitive body
image CBIQA scores were not significantly different. In addition, daily body image CBIQA
scores in all subscales, except muscularity, were not significantly different between males and
females. The only subscale that did differ was muscularity in the context of daily body image.
Females were more likely to rank themselves as “too muscular” when compared to individuals
outside of their sport than males. This may be due to the stigma that females are not generally
very muscular outside of sports, while muscularity is more stigmatized in males regardless of
being in a sport or not.6,60,61 Overall though, the findings suggested that male and female cross
country runners are equally susceptible to developing negative body image. As a result, equal
effort should be put into promoting positive body in both males and female cross country
runners.

75
Differences and Similarities in Competitive Level

The effect of competitive level on disordered eating and body image was investigated
based on global EDE-Q scores and CBIQA scores depending on which division of the NCAA a
runner competed in and whether or not a runner competed at a top seven level. Neither NCAA
division nor running at a top seven level had a significant impact on disordered eating risk or
competitive body image. Hence, runners competing in any division of the NCAA were equally
likely to develop disordered eating patterns and negative competitive body image. Participants
running at a top seven level had the same likelihood of developing disordered eating patterns and
negative competitive body image as participants running below the top seven level.
There were some differences in daily body image based on competitive level. Runners
competing at a top seven level were more likely to believe others perceived their body shape,
weight, and fat percentage to be “too thin or too low” compared to the general public than
runners competing below the top seven level. This suggests that top seven runners may typically
be thinner or lower in weight than runners competing below the top seven level. Although, more
research is needed to validate this statement, as this is the first study to investigate the effect of
competitive level on body image and disordered eating in collegiate cross country runners. In
addition, runners competing in division III of the NCAA were more likely to view themselves as
“too unmuscular” than runners competing in division I of the NCAA. This suggests that division
III NCAA cross country runners are less muscular than division I NCAA runners and desire to be
more muscular. Division I runners were more likely to view themselves as the ideal muscularity.
All other daily body image CBIQA subscales did not differ based on the division a runner
competed in.
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Differences and Similarities Based on Type of College Attended

The effect of the type of college a runner attended on disordered eating and body image
was investigated using global EDE-Q scores and CBIQA scores depending on whether a runner
attended a public or private college. Type of college, public or private, had no effect on global
EDE-Q scores. In other words, cross country runners were equally likely to develop disordered
eating patterns regardless of whether they attended a public or private college. Runners from
public and private colleges were also equally likely to develop disordered eating patterns, as type
of college had no effect on competitive body image CBIQA subscale scores. Yet, type of
university, public or private, did affect daily muscularity subscale scores. Cross country runners
attending public colleges were more likely to view themselves as “too muscular” compared to
the general public than runners attending private colleges. Other than muscularity, cross country
runners from public and private colleges were equally likely to develop negative daily body
image. Overall, disordered eating and negative body image seems to equally affect public and
private college cross country runners. Therefore, equal effort needs to be put into promoting
healthy eating patterns and positive body image at public and private colleges.

Similarities and Differences Based on Years of Running Competitively

The effect of years of running competitively on disordered eating risk and body image
was investigated using global EDE-Q scores and CBIQA scores. Eating disorder risk was not
affected by how many years participants had been competitively running. As a result, individuals
who had only been running competitively for less than two years were just as susceptible to
developing disordered eating patterns as individuals who had been running competitively for
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over ten years. Additional research is needed to confirm these findings, as this is the first study to
investigate the effect of years of running cross country competitively on eating disorder
characteristics.
In terms of body image, years of running competitively did affect the competitive thin-fat
self subscale scores, but had no significant effect on any other competitive body image subscale
or any daily body image subscale. The data suggested that cross country runners who had been
running competitively for five to seven years were more likely to view themselves as “too fat or
too heavy” compared to others within their sport than runner who had been running
competitively for over ten years. More research is needed to determine if this relationship is
valid, and if valid, what attributes to this difference, as this is the first study to compare body
image of cross country runners in terms of years of running competitively. Otherwise, the rest of
the data suggested that all cross country runners, regardless of years of running competitively,
are at equal risk for developing negative body image. Overall, equal awareness and prevention of
disordered eating patterns and negative body image is needed across the spectrum of collegiate
cross country runners regardless of how many years they have been running competitively.

Implications

The current research study provided important insights into the current body image
perceptions of collegiate cross country runners and the development of disordered eating
patterns. The results highlighted the distinction between cross country runners’ ideal vs. actual
body image, as well as competitive vs. daily body image. Similar to previous research, both
competitive and daily body image were associated with disordered eating risk with competitive
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body image best predicting disordered eating patterns. New findings included the majority of
surveyed cross country runners desiring a perceived ideal BMI below the normal range of 18.5 to
24.9. While the current study provided important insights into the body image perceptions and
disordered eating risk of cross country runners, further research is needed to better understand
the results of this study, including the factors affecting and/or causing them.
Additional research could investigate what influences cross country runners’ perceived
ideal competitive body image. Why is it that cross country runners desire such a low BMI, lean
body physique, and low fat percentage? What or who has influenced them to believe that a lower
BMI and leaner physique will benefit their athletic performance? Some research has already
looked into the effect of media messages and cultural and social aspects of sports on body image
and eating patterns, but more research is needed.5,6,16,62 Research should also be conducted to
determine how the perceived ideal competitive body image affects collegiate cross country
runners physically, mentally, and emotionally.
Further research on how and why cross country runners develop disordered eating
behaviors is needed. Are disordered eating patterns learned from other runners, media, etc.? In
addition, differences between males and female cross country runners in body image, disordered
eating patterns, and perceived ideal body image continue to need to be researched, as findings
have varied between studies thus far. Based on the insights found through research thus far, it
would be beneficial to test and research what type of interventions would best help cross country
runners develop positive body image, as well as prevent the development of unrealistic body
ideals and disordered eating development.
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Limitations of the Study

The following limitations should be taken into consideration when interpreting the results
of this study. First, the data generated from this study were based on participant self-reports.
With the content of the survey being sensitive in nature, participants may not have been fully
truthful with their answers, which could have skewed the data. Second, a convenience sample
was used. Therefore, the results can only be generalized to collegiate cross country runners
because convenient sampling is a non-probabilistic sampling method. Third, the ideal sample
size was 128 participants, 64 male and 64 female, but only 85 individuals participated in the
study, 55 females and 30 males.33 Yet, only 67 of the 85 participants fully completed the study,
answering all of the questions. This significantly affected the demographic data, as 18
individuals did not answer the demographic questions at the end of the survey. As a result, it
would be ideal for this study to be replicated with at least 128 participants and an even
distribution of males and females fully completing the study in order to confirm the
generalizability of the data.
Fourth, participants were only recruited from NCAA colleges located in Illinois. It would
be ideal to replicate this study across the United States to determine if the results are
generalizable across states and regions. In addition, based on the 67 participants who completed
the demographic questions, there was an uneven number of participants from public and private
schools with 18 participants attending public colleges and 49 attending private colleges. There
was an uneven distribution of participants based on NCAA division with 15 participants
competing in division one, 6 in division two, and 46 in division three. The distribution of varsity
and junior-varsity runners was also uneven with 46 varsity runners and 21 junior-varsity runners.

80
The uneven distributions may have skewed the results of the statistical tests accounting for the
type of college attended and/or competitive level. Using stratified sampling may have been
helpful in reducing the likelihood of obtaining uneven distributions of participant demographics.
Fifth and finally, the data generated did not follow a normal curve, and therefore, nonparametric tests were run. With the data not following a normal curve, multiple regression
analyses could not be conducted. As a result, the exact predictability of competitive body image
and daily body image on disorder eating risk could not be estimated. Instead, only the strength of
the relationship between competitive body image and disordered eating, as well as the
relationship between daily body image and disordered eating, could be determined.

CHAPTER 7
CONCLUSION

Overall, the results of this study highlighted the perceived ideal competitive body image
of collegiate cross country runners, a difference between competitive and daily body image, and
the relationship between body image and disordered eating patterns. The perceived ideal
competitive body image for the majority of both male and female cross country runners included
an underweight BMI. Both males and females indicated significant body dissatisfaction, as their
perceived actual body image was significantly heavier than their perceived ideal competitive
body image. Male collegiate cross country runners were more likely to underestimate their body
size, while female runners were more likely to overestimate their body size.
With the perceived ideal competitive body image of cross country runners being below
the normal, healthy BMI range, dietitians and other healthcare professionals should develop
education focused on exposing the falsehood of distance running’s extremely thin and lean
perceived ideal. For instance, dietitians could emphasize the essential need of body fat for the
body to function and run at its peak level. In addition, counseling sessions could be offered to
cross country runners in order to disseminate poor body image and decrease body dissatisfaction.
In these sessions, dietitians should stress the need for having strong muscles and adequate body
fat, consuming essential nutrient and energy requirements, and maintaining a healthy weight.
The results of this study suggested that disordered eating and negative competitive body
image are equally likely to develop in collegiate cross country runners regardless of gender and
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competitive level. As a result, the study highlighted the need for education on proper sports
nutrition and healthy body weight to be equally incorporated into all levels of collegiate cross
country running programs. This is especially important for the cross country running population
as the study revealed the perceived ideal competitive body image of cross country runners to
include a BMI below the normal range.
Competitive and daily body image were determined to be significantly different in all
aspects except muscularity. Excluding muscularity, collegiate cross country runners viewed
themselves differently based on whether they were comparing themselves to other cross country
runners or to the general public. Runners saw themselves as more beautiful when compared to
the general public than when compared to other cross country runners. They were more likely to
see themselves as too fat or heavy when compared to other cross country runners. And,
participants were more likely to believe others saw them as too thin when compared to the
general public. Based on these findings, the collegiate cross country runners tended to have
strict, high standards of appearance, body shape, and weight/fat body composition that were
driven more by the demands of their sport than the demands of the general public. As a result,
inventions to decrease negative body image of collegiate cross country should be aimed at
dispelling the unrealistic and unhealthy body image ideal associated with cross country running.
Finally, the results of this study indicated a significant correlation between both
competitive and daily body image and disordered eating risk. Furthermore, competitive body
image correlated stronger with disordered eating risk than daily body image. Therefore, while
interventions promoting positive body image in general would be beneficial, interventions
tailored to specifically promote positive competitive body image would be more beneficial for
preventing of disordered eating development. In addition, cross country runners need to be made
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aware of the risks, signs, symptoms, and consequences of engaging in disordered eating patterns.
Therefore, dietitians and other health professionals should educate distance runners, as well as all
athletes, on disordered eating prevention and awareness.
Overall though, further research is needed on the influences, development, and in-depth
details of competitive body image and its effects on disordered eating before definitive
conclusions can be made.
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<<Date>>
<<Name of coach>>
<<Title>>
<<University>>

The Relationship Between Body Image and Eating Patterns in Collegiate Cross Country
Runners; Researcher: Justine Myers, BS
Dear <<insert name>>:
I am writing to let you know about an opportunity to participate in a research study entitled, “The
Relationship Between Body Image and Eating Patterns in Collegiate Cross Country Runners.”
This study is being conducted by Justine Myers at Northern Illinois University for the
completion of a Master’s of Science in Nutrition and Dietetics degree.
The purpose of this study is to investigate the current perceptions of body image of cross country
runners and its relationship to eating patterns when compared to cross country runners’ body
image outside of their sport. Participants will consist of collegiate cross country runners, both
male and female. They will take a short, 15 minute survey consisting of demographic, body
image, and eating pattern questions. The survey will be available online for a month via a secure
link. All information obtained will be anonymous and confidential.
I have obtained your contact information through << insert specific university’s athletic
affiliation’s> website, I feel that <<insert specific university name> cross country team would
benefit from participating in this research study. Research debriefing, as well as the results of the
study, will be available upon the completion of the study.
A follow-up letter will be sent via e-mail within the next month. Having interest in the study
does not mean that <<insert specific university>> cross country team is enrolled in the study.
For additional information about this study, feel free to contact Justine Myers via e-mail at
jmyers7@niu.edu or by phone at (815) 601-8284.
Thank you for considering this research study. I look forward to hearing from you.
Sincerely,
Justine Myers, BS
Justine Myers, BS in Dietetics
Masters of Science in Nutrition and Dietetics Candidate
Northern Illinois University

107
Men & Women’s Cross Country NCAA Division I
Bradley University

Missouri Valley Conference

Men & Women’s Head Coach - Darren Gauson

dgauson@bradley.edu – 309-677-2643

Chicago State University

Western Athletic Conference

Men & Women’s Head Coach – Steve Powenski

spowensk@csu.edu

DePaul University

Big East Conference

Men & Women’s Head Coach – Dave Dopek

ddopek@depaul.edu – 773-325-4474

Eastern Illinois University

Ohio Valley Conference

Men & Women’s Head Coach – Erin Howarth

elhowarth@eiu.edu – 217-581-6647

Illinois State University

Missouri Valley Conference

Men & Women’s Head Coach – Jeff Bovee

jlbovee@ilstu.edu – 309-438-3247

University of Illinois Urbana-Champaign

Big Ten Conference

Men’s Head Coach – Jake Stewart

jstewar@illinois.edu – 217-300-0288

Women’s Head Coach – Scott Jones

sjone@illinois.edu – 217-244-6119

University of Illinois at Chicago

Horizon League

Men & Women’s Head Coach – Jim Knoedel

jknoedel@uic.edu – 312-996-8644

Loyola University Chicago

Missouri Valley Conference

I IL Midwest Region
I IL Midwest Region
I IL Midwest Region
I IL Midwest Region
I IL Midwest Region
I IL Midwest Region

I IL Midwest Region
I IL Midwest Region

Men & Women’s Head Coach – Bob Thurnhoffer rthurnhoffer@luc.edu - 773-508-2582
Southern Illinois University at Carbondale

Missouri Valley Conference

Men & Women’s Director – Kathleen Raske

raske@siu.edu - 618-453-5460

Men & Women’s Head Coach – Kevin Cataldo

kevin.cataldo@siu.edu - 618-453-8375

Southern Illinois University Edwardsville

Ohio Valley Conference

Men & Women’s Head Coach – Scott Block

sblock@siue.edu – 618-650-2877

Western Illinois University

The Summit League

I IL Midwest Region

I IL Midwest Region
I IL Midwest Region

Men & Women’s Head Coach – Mike Stevenson M-Stevenson@wiu.edu – 309-298-1716

Men & Women’s Cross Country NCAA Division II

University of Illinois at Springfield

Great Lakes Valley Conference

II IL

Midwest
Region

II IL

Midwest
Region

II IL

Midwest
Region

Men & Women’s Head Coach – Mike De Witt mdewi4@uis.edu – 217-206-8197
Lewis University

Great Lakes Valley Conference

Men & Women’s Head Coach – James
Kearney

kearneja@lewisu.edu - 815-836-5406

McKendree University

Great Lakes Valley Conference

Men & Women’s Head Coach – Michael
Mendez

mvmendez@mckendree.edu - 618-5376948
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Quincy University

Great Lakes Valley Conference

II IL

Midwest
Region

III IL

Midwest
Region

III IL

Midwest
Region

III IL

Midwest
Region

Midwest
Region

Men & Women’s Head Coach – Darrin Bishop bishoda@quincy.edu – 217-316-0444

Men & Women’s Cross Country NCAA Division III

Augustana College (Illinois)

College Conference of Illinois & Wisconsin

Men’ Head Coach – Paul Olsen

PaulOlsen@augustana.edu – 309-794-7257

Women’s Head Coach – David Thompson

davidthompson@augustana.edu – 309-7947524

Aurora University

Northern Athletics Collegiate Conference

Men & Women’s Head Coach – Nicole Farr nfarr@aurora.edu – 630-844-4573
Benedictine University (Illinois)

Northern Athletics Collegiate Conference

Men & Women’s Head Coach – Molly
Remley

mremley@ben.edu – 630-829-6164

Blackburn College

St. Louis Intercollegiate Athletic Conference III IL

Men & Women’s Head Coach – Mark
Hopping

mark.hopping@blackburn.edu - 217- 8545694

University of Chicago

University Athletic Association

Men & Women’s Head Coach – Chris Hall

hallc@uchicago.edu – 773-702-4640

Concordia University Chicago

Northern Athletics Collegiate Conference

Men & Women’s Head Coach – Dave Risch

David.Risch@CUChicago.edu – 708-2093649

Dominican University (Illinois)

Northern Athletics Collegiate Conference

Men and Women’s Head Coach – Megan
Vaccaro

vaccmega@dom.edu – 708-524-6551

Elmhurst College

College Conference of Illinois & Wisconsin

Men’s Head Coach – Jim Akita

akitaj@elmhurst.edu – 630-617-3151

III IL

Midwest
Region

III IL

Midwest
Region

III IL

Midwest
Region

III IL

Midwest
Region

Women’s Head Coach – Erik Guta

guta@elmhurst.edu – 630-617-3276

Eureka College

St. Louis Intercollegiate Athletic Conference III IL

Midwest
Region

Men & Women’s Head Coach – TBA

309-467-6370

Greenville College

St. Louis Intercollegiate Athletic Conference III IL

Men & Women’s Head Coach – Brian
Patton

brian.patton@greenville.edu – 618-664-6627

Illinois College

Midwest Conference

III IL

Midwest
Region

Midwest
Region
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Men & Women’s Head Coach – Jason
Haynes

jason.haynes@mail.ic.edu – 217-245-3382

Illinois Institute of Technology

Independent

III IL

Midwest
Region

III IL

Midwest
Region

III IL

Midwest
Region

III IL

Midwest
Region

III IL

Midwest
Region

III IL

Midwest
Region

III IL

Midwest
Region

III IL

Midwest
Region

Principia College

St. Louis Intercollegiate Athletic Conference III IL

Midwest
Region

Men & Women’s Head Coach – Chuck
Wilcoxen

chuck.wilcoxen@principia.edu - 618-3745032

Rockford University

Northern Athletics Collegiate Conference

Men & Women’s Head Coach – Kyle
Ekberg

kekberg@rockford.edu - 815-394-5064

Wheaton College (Illinois)

College Conference of Illinois & Wisconsin

Men & Women’s Head Coach – David
Walford

David.Walford@wheaton.edu - 630-752-5145

Men & Women’s Head Coach – Keith Burke kburke5@iit.edu – 312-567-3263
Illinois Wesleyan University

College Conference of Illinois & Wisconsin

Men & Women’s Head Coach – Greg
Huffaker

ghuffake@iwu.edu – 309-556-3239

Knox College

Midwest Conference

Men & Women’s Head Coach – Alex
Moreno

amoreno2@knox.edu – 309-341-7198

Lake Forest College

Midwest Conference

Men & Women’s Head Coach – Dan
Simpson

simpson@lakeforest.edu – 847-735-6142

Millikin University

College Conference of Illinois & Wisconsin

Men & Women’s Director – Andrew
Craycraft

acraycraft@millikin.edu – 217-362-6431

Monmouth College (Illinois)

Midwest Conference

Men & Women’s Head Coach – Jon Welty

jwelty@monmouthcollege.edu – 309-4572269

North Central College

College Conference of Illinois & Wisconsin

Men’s Head Coach – Al Carius

abcarius@noctrl.edu – 630-637-5504

Women’s Head Coach – Mahesh Narayanan mnarayanan@noctrl.edu – 630-637-5525
North Park University

College Conference of Illinois & Wisconsin

Men & Women’s Head Coach – Steven Imig sjimig@northpark.edu - 773-244-5689

III IL

Midwest
Region

III IL

Midwest
Region
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<<Date>>
<<Name of coach>>
<<Title>>
<<University>>
Re: The Relationship Between Body Image and Eating Patterns in Collegiate Cross Country
Runners; Researcher: Justine Myers, BS
Dear <<insert name>>:
I am writing to follow up with you about the opportunity for your cross country team to
participate in a research study entitled, “The Relationship Between Body Image and Eating
Patterns in Collegiate Cross Country Runners.” This study is being conducted by Justine Myers
at Northern Illinois University for the completion of Masters of Science in Nutrition & Dietetics.
Again, the purpose of this study is to investigate the current perceptions of body image of cross
country runners and its relationship to eating patterns when compared to cross country runners’
body image outside of their sport. Participants will consist of collegiate cross country runners,
both male and female. They will take a short, one-time, 15 minute survey consisting of
demographic, body image, and eating pattern questions. The survey will be available online for a
month via a secure link. All information obtained will be anonymous and confidential.
Participants may withdraw from the study at any time during the survey. Research debriefing, as
well as the results of the study, will be available upon the completion of the study.
By agreeing to participate in the study, you, as a coach, will at least announce the study to your
athletes, emphasize the confidentiality of the study, and provide your athletes with the link to the
survey via e-mail.
Please respond by next week via e-mail, either confirming or denying your intent to participate in
this study by announcing the study to your athletes. Upon confirmation of your participation,
detailed instructions and recruitment flyers with the link to the survey will be provided.
Feel free to contact Justine Myers via e-mail at jmyers7@niu.edu or by phone at (815) 601-8284.
Thank you for considering this research study. I look forward to hearing from you.
Sincerely,
Justine Myers, BS
Justine Myers, BS in Dietetics
Masters of Science in Nutrition and Dietetics Candidate
Northern Illinois University
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Coach Responsibilities & Instructions
**Thank you for agreeing to help promote Justine Myers’ thesis research study, “The
Relationship Between Body Image and Eating Patterns in Collegiate Cross Country Runners.” It
is very much appreciated. If you have any questions about your responsibilities or the
instructions provided, feel free to contact Justine Myers at any time via e-mail at
crosscountrystudy@gmail.com or phone at (815) 601-8284. Thank you again for agreeing to
participate.**

Synopsis of Study:

The purpose of the study entitled “The Relationship Between Body
Image and Eating Patterns in Collegiate Cross Country Runners” is
to investigate the current perceptions of body image of cross
country runners and its relationship to eating patterns when
compared to cross country runners’ body image outside of their
sport. Participants will consist of collegiate cross country runners,
both male and female. They will take a short, one-time, 15 minute
survey consisting of demographic, body image, and eating pattern
questions. The survey will be available online for a month via a
secure link. All information obtained will be anonymous and
confidential. Participants may withdraw from the study at any time
during the survey. Research debriefing, as well as the results of the
study, will be available upon the completion of the study.

Coach Responsibilities:

As your team’s coach, you will be the main informant of the study.
In other words, you will be the one to announce the study to your
athletes and provide your athletes with the link to the survey via
e-mail. Pre-written announcement and reminder e-mails will be
sent to you by the research to make the process easier and less time
consuming for you. You will be asked to forward these e-mails to
your cross country team. I also encourage you to emphasize the
confidentiality and anonymous nature of the study when
announcing the study to your athletes. You may announce the
study during practice as well. Since it is track and field season, feel
free to announce the study and pass out the announcement flyers
(provided) to the distance runners during track and field practice.
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Instructions:
1. Please read through all the provided materials and contact Justine Myers if you have any
questions or concerns.
2. The researcher, Justine Myers, will notify you by e-mail when the survey is available
online. At this time, the researcher will also provide you with the first pre-written
announcement e-mail to send to your athletes. Please forward the announcement e-mail,
which contains the survey link, to your cross country team.
3. Announce the study to your cross country team members during track and field and/or
cross country practice. [If announcing during track and field practice, please emphasize
that participants must be on your university’s cross country team to participate.]
4. Hand out study announcement flyers (provided) to cross country runners during track and
field and/or cross country practice.
5. If your athletes have any questions about the study or survey, please have them e-mail
Justine Myers at crosscountrystudy@gmail.com.
6. Following the first announcement e-mail about the survey, the researcher will send you
pre-written reminder e-mails about the survey at the end of the first and third weeks.
Please forward these reminder e-mails to your cross country team.
7. The researcher will notify you when the online survey has closed. Please forward this
notification e-mail to your cross country team as well.
8. Once all of the data has been collected and analyzed by the researcher, you will be emailed a study debriefing, which will contain the results of the study. Please forward this
study debriefing to your cross country team.
Thank you again for your willingness to participate/promote Justine Myers’ thesis research
study, “The Relationship Between Body Image and Eating Patterns in Collegiate Cross Country
Runners.” It is very much appreciated.
Again, if you have any questions about your responsibilities or the instructions and materials
provided, do not hesitate to contact Justine Myers at any time via e-mail at
crosscountrystudy@gmail.com or phone at (815) 601-8284.
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Study Announcement Flyer Template [Picture]
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Pre-Written Announcement E-mail

[Date]

NCAA Collegiate Cross Country Runners,

Please consider taking a short, one-time, 15-20 minute online survey via the following secure
link: [Link].
By participating in the survey (link provided above), you will be helping a graduate student at
Northern Illinois University complete a Master’s of Science degree. The survey is available
starting today, [date], and will be available online until 11:59 PM CT on [date].
No personal identifying information will be asked of the participant. The completed surveys will
be kept secure, where only the researcher and authorized personnel will be able to access them.
Feel free to withdraw from the survey at any time with no penalty.
Please e-mail Justine Myers at crosscountrystudy@gmail.com if you have any questions.
Thank you,
Justine Myers
Justine Myers
Justine Myers, BS in Dietetics
Masters of Science in Nutrition and Dietetics Candidate
Northern Illinois University
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Pre-Written Reminder E-mail(s) Template

[Date]

NCAA Collegiate Cross Country Runners,

This is a reminder to please consider taking a short, one-time, 15-20 minute online survey via the
following secure link: [Link].
By participating in the survey (link provided above), you will be helping a graduate student at
Northern Illinois University complete a Master’s of Science degree. The survey is available
online now until 11:59 PM CT on [date]. [There are only [number] days left to complete this
survey.]*
Please e-mail Justine Myers at crosscountrystudy@gmail.com if you have any questions.
Thank you,
Justine Myers
Justine Myers
Justine Myers, BS in Dietetics
Masters of Science in Nutrition and Dietetics Candidate
Northern Illinois University

*This sentence will only be included in the last reminder e-mail.

APPENDIX D
CONSENT FORM / OPENING SCREEN
CLOSING SCREEN
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Consent Form/Opening Screen

Dear Participant,
My name is Justine Myers, a nutrition and dietetics graduate student at Northern Illinois
University. I am conducting a thesis project as part of the requirements for my M.S. degree in
nutrition, and I need your assistance. You are invited to participate in my graduate thesis project
on cross-country athletes, body image, and eating patterns. You have been selected to participate
in my study because you are a collegiate cross-country athlete. This online survey will take
approximately 15 to 20 minutes to complete.
I understand that if I agree to participate in this study, I will be asked to complete an online
survey on body image and eating patterns of cross country runners. I do understand that I am
requested to complete this survey honestly and completely.
I understand that no information collected from this survey will be used to identify me or my
program. All data collected will be stored on a password-protected computer accessible only to
the researcher.I am aware that my participation is voluntary, and I may withdraw at any time
without penalty or prejudice.
If I have any additional questions concerning this study, I may contact Justine Myers at
crosscountrystudy@gmail.com or her thesis committee chair, Dr. Josephine Umoren, at
jxu1@niu.edu. I understand that if I wish further information regarding my rights as a research
subject, I may contact the Office of Research Compliance at Northern Illinois University at
(815) 753-8588.
.
I have read and understand the above information. By clicking the Yes button to enter the survey,
I am volunteering to take the survey.
Yes, I wish to take part in the survey. _________
No, I do not wish to participate in the survey. _________
Thank you
Justine Myers, Graduate Student
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Closing/End of Survey Screen

Thank you for completing the survey. It is much appreciated.

If you have any questions or concerns, feel free to e-mail Justine Myers at crosscountrystudy@gmail.com

If you would like your name entered into a drawing to receive a free gift card, please e-mail your name to
Justine Myers at crosscountrystudy@gmail.com.

If you feel you need counseling and feel uncomfortable receiving counseling or would like more
information on finding therapists/treatment facilities outside of your university, the following resources
are a good place to start.

Alternative Resources:
National Eating Disorder Association (http://www.nationaleatingdisorders.org/)
Eating Disorder Hope (https://www.eatingdisorderhope.com/treatment-centers/illinois-il)
Psychology Today (https://www.psychologytoday.com/)

APPENDIX E
DEMOGRAPHIC SURVEY
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Demographic Survey
1. Please select your gender:
1. Male

2. Female

2. Please indicate which type of college you attend:
1. Public

2. Private

3. Please indicate which division of the NCAA you compete in:
1. Division I

2. Division II

3. Division III

4. Please indicate your competitive level.
1. Varsity (Top 7 Runner)

2. Junior-Varsity (Not Top 7 Runner)

5. Please indicate how long you have been running competitively.
1.) Less than 2 years

2.) 2 to 4 years

4.) 8 to 10 years

5.) Over 10 years

3.) 5 to 7 years

6. Have you been diagnosed with anorexia nervosa, bulimia nervosa, or binge eating disorder?
1.) Yes

2.) No

APPENDIX F
CONTEXTUAL BODY IMAGE QUESTIONNAIRE FOR ATHLETES (CBIQA)
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Permission to Use CBIQA

Research Findings Using CBIQA
Justine Myers
Thu 10/27/2016, 10:45 AM

Justine Myers
NIU M.S. Candidate & Dietetic Intern
FCNS 410 Graduate Assistant
jmyers7@niu.edu
---------- Forwarded message ---------From: Karin A.P. de Bruin <sportpsycholoog@hotmail.com>
Date: Fri, Feb 26, 2016 at 1:22 PM
Subject: Re: Research Findings Using CBIQA
To: Justine Myers <z1635169@students.niu.edu>
Dear Justine,
I am happy to hear that you finished your undergraduate study.
Could you send me the SPSS-data so I can use those in the following up validation study where I
am trying to come to norm scores for different sport types? I am also looking forward to the
description and paper of your study results.
Of course you are allowed to use the instrument for your follow-up. Just let me know if I can be
of help to you!
Best regards,
Vriendelijke groet,
Karin de Bruin,
sportpsycholoog VSPN, PSYCHOLOOG NIP
www.karindebruin.nl
sportpsycholoog@hotmail.com
06-42485149
020-3311745
Domselaerstraat 112
1093 MA Amsterdam
KvK nummer: 34352739

APPENDIX G
EATING DISORDER EXAMINATION QUESTIONNAIRE (EDE-Q)
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Permission to Use EDE-Q
Professor Fairburn,
Okay, thank you very much. I truly appreciate it.
Thank you again,
Justine
Justine Myers
Nutrition & Dietetics M.S. Candidate
Dietetic Intern
FCNS 409 Graduate Assistant
Northern Illinois University
Christopher Fairburn <christopher.fairburn@psych.ox.ac.uk>
Tue 11/8/2016, 10:04 AMJustine Myers
You are welcome to use the EDE-Q for this purpose.
Chris Fairburn
PS Too busy to complete form.
**********************************************
Professor Christopher Fairburn, FMedSci, FRCPsych.
Centre for Research on Eating Disorders at Oxford
University Department of Psychiatry
Warneford Hospital
Oxford OX3 7JX
credo-oxford.com
**********************************************
Justine Myers
Professor Fairburn,
My name is Justine Myers, and I am a graduate student at Northern Illinois University. I am
currently working on my thesis, and would like to use the EDE-Q as one of my data collection
instruments. My thesis is on the relationship between body image and eating patterns in
collegiate cross country runners.
I have attached a permission form to this e-mail. If you are willing to allow me to use the EDE-Q
for my thesis, could you please fill out and return the attached permission form to
jmyers7@niu.edu.
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Thank you for all your time and help,
Justine Myers
Nutrition & Dietetics M.S. Candidate
Dietetic Intern
FCNS 409 Graduate Assistant
Northern Illinois University

APPENDIX H
BODY IMAGE ASSESSMENT SCALE – BODY DIMENSIONS (BIAS-BD)
FIGURAL DRAWING SCALE

131
BIAS-BD Random Female Scale

BIAS-BD Random Male Scale
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BIAS-BD Random Female Scale Key
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BIAS-BD Male Random Scale Key
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Permission to Use the BIAS-BD Figural Drawing Scale
Permission to Use BIAS-BD Scale
Gardner, Rick <rick.gardner@ucdenver.edu>
Mon 1/23, 3:37 PMJustine Myers
Justine:
You have my permission to use the BIAS-BD scale in your research. Would you like me to send you files with the
test on it, including scoring keys? If so, will you be using both genders or a single gender?
Rick
------------------Rick M. Gardner, Ph.D.
Professor Emeritus
Department of Psychology
University of Colorado Denver
rick.gardner@ucdenver.edu
------------------

APPENDIX I
ONLINE QUALTRICS SURVEY
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Dear Participant,
My name is Justine Myers, a nutrition and dietetics graduate student at Northern Illinois
University. I am conducting a thesis project as part of the requirements for my M.S. degree in
nutrition, and I need your assistance. You are invited to participate in my graduate thesis project
on cross-country athletes, body image, and eating patterns. You have been selected to
participate in my study because you are a collegiate cross-country athlete. This online survey
will take approximately 15 to 20 minutes to complete.
I understand that if I agree to participate in this study, I will be asked to complete an online
survey on body image and eating patterns of cross country runners. I do understand that I am
requested to complete this survey honestly and completely.
I understand that no information collected from this survey will be used to identify me or my
program. All data collected will be stored on a password-protected computer accessible only to
the researcher.I am aware that my participation is voluntary, and I may withdraw at any time
without penalty or prejudice.
If I desire to be entered into a drawing to receive a free gift card for participating in the study, I
may e-mail Justine Myers at crosscountrystudy@gmail.com after completing the survey. I am
not in any means required to be entered in the drawing, and my coach will not know if I was
entered into the drawing or not. Therefore, my coach will not know if I participated in the study
or not.
If I have any additional questions concerning this study, I may contact Justine Myers at
crosscountrystudy@gmail.com or her thesis committee chair, Dr. Josephine Umoren, at
jxu1@niu.edu. I understand that if I wish further information regarding my rights as a research
subject, I may contact the Office of Research Compliance at Northern Illinois University at (815)
753-8588.
I have read and understand the above information. By clicking the Yes button to enter the
survey, I am volunteering to take the survey.
Thanks,
Justine Myers, Graduate Student
Do you wish to participate in this study?
 Yes, I wish to participate in this study.
 No, I do not wish to participate in this study.
Condition: No, I do not wish to partic... Is Selected. Skip To: End of Survey.
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Please indicate your gender.
 Male
 Female
Male BIAS-BD
Please indicate your height.
- Choices of height from 4’ 0” to 8’ 0”
Please indicate your weight in pounds. _____

Based on the drawings above, please indicate which figure represents your body physique.
- Choices: A to Q
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Based on the drawings above, please indicate which figure represents your view of the ideal
male cross country runner's body physique.
 A
 B
 C
 D
 E
 F
 G
 H
 I
 J
 K
 L
 M
 N
 O
 P
 Q

139
Female BIAS-BD
Please indicate your height.
- Choices from 4’ 0” to 8’ 0”
Please indicate your weight in pounds. _____
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Based on the drawings above, please indicate which figure represents your body physique.
 A
 B
 C
 D
 E
 F
 G
 H
 I
 J
 K
 L
 M
 N
 O
 P
 Q
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Based on the drawings above, please indicate which figure represents your view of the ideal
female cross country runner's body physique.
 A
 B
 C
 D
 E
 F
 G
 H
 I
 J
 K
 L
 M
 N
 O
 P
 Q
Instructions: Please answer the following questions in the context of your daily life or outside of
cross country running.
In the context of your daily life (outside of cross country running)...
Very Ugly

Ugly

Somewhat
Ugly

Neither,
ugly, nor
beautiful

Somewhat
Beautiful

Beautiful

Very
Beautiful

I think my
appearance
is:















I think my
appearance
compared
to others is:















Others
think my
appearance
is:
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In the context of your daily life (outside of cross country running)...
Much Too
Thin

Too Thin

Somewhat
Too Thin

Neither
Too Thin,
Nor Too
Fat

Somewhat
Too fat

Too Fat

Much Too
Fat

I think my
body
shape is:















I think my
body
shape
compared
to others
is:















Others
think my
body
shape is:















In the context of your daily life (outside of cross country running)...
Much Too
Unmuscular

Too
Unmuscular

Somewhat
too
Unmuscular

Neither Too
Unmuscular,
Nor Too
Muscular

Somewhat
Too
Muscular

Too
Muscular

Much
Too
Muscular

I think the
muscularity
of my body
is:















I think the
muscularity
of my body
compared
to others
is:















Others
think the
muscularity
of my body
is:
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In the context of your daily life (outside of cross country running)...
Much Too
Low

Too Low

Somewhat
Too Low

Neither
Too Low,
Nor Too
High

Somewhat
Too High

Too High

Much Too
High

I think my
body
weight is:















I think my
fat
percentage
is:















I think my
body
weight
compared
to others
is:















I think my
fat
percentage
compared
to others
is:















Others
think my
body
weight is:















Others
think my
fat
percentage
is:
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Instructions: Please answer the following questions in the context of your sport or concerning
cross country running.
In the context of your sport (concerning cross country running)...
Very Ugly

Ugly

Somewhat
Ugly

Neither,
ugly, nor
beautiful

Somewhat
Beautiful

Beautiful

Very
Beautiful

I think my
appearance
is:















I think my
appearance
compared
to others is:















Others
think my
appearance
is:















In the context of your sport (concerning cross country running)...
Much Too
Thin

Too Thin

Somewhat
Too Thin

Neither
Too Thin,
Nor Too
Fat

Somewhat
Too fat

Too Fat

Much Too
Fat

I think my
body
shape is:















I think my
body
shape
compared
to others
is:















Others
think my
body
shape is:
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In the context of your sport (concerning cross country running)...
Much Too
Unmuscular

Too
Unmuscular

Somewhat
too
Unmuscular

Neither Too
Unmuscular,
Nor Too
Muscular

Somewhat
Too
Muscular

Too
Muscular

Much
Too
Muscular

I think the
muscularity
of my body
is:















I think the
muscularity
of my body
compared
to others is:















Others
think the
muscularity
of my body
is:
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In the context of your sport (concerning cross country running)...
Much Too
Low

Too Low

Somewhat
Too Low

Neither
Too Low,
Nor Too
High

Somewhat
Too High

Too High

Much Too
High

I think my
body
weight is:















I think my
fat
percentage
is:















I think my
body
weight
compared
to others
is:















I think my
fat
percentage
compared
to others
is:















Others
think my
body
weight is:















Others
think my
fat
percentage
is:
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Instructions: The following questions are concerned with the past four weeks (28 days) only.
Please read each question carefully. Please answer all the questions. Thank you.
Questions 1 to 12: Please indicate the appropriate number on the right. Remember that the
questions only refer to the past four weeks (28 days) only.
On how many of the past 28 days....
No
Days

1-5
Days

6-12
Days

13-15
Days

16-22
Days

23-27
Days

Every
Day

1. Have you been deliberately trying to
limit the amount of food you eat to
influence your shape or weight (whether
or not you have succeeded)?















2. Have you gone for long periods of
time (8 waking hours or more) without
eating anything at all in order to
influence your shape or weight?















3. Have you tried to exclude from your
diet any foods that you like in order to
influence your shape or weight (whether
or not you have succeeded)?















4. Have you tried to follow definite rules
regarding your eating (for example, a
calorie limit) in order to influence your
shape or weight (whether or not you
have succeeded)?















5. Have you had a definite desire to
have an empty stomach with the aim of
influencing your shape or weight?















6. Have you had a definite desire to
have a totally flat stomach?















7. Has thinking about food, eating or
calories made it very difficult to
concentrate on things you are interested
in (for example, working, following a
conversation, or reading)?















8. Has thinking about shape or weight
made it very difficult to concentrate on
things you are interested in (for example,
working, following a conversation, or
reading)?















9. Have you had a definite fear of losing
control over eating?















10. Have you had a definite fear that you
might gain weight?















11. Have you felt fat?















12. Have you had a strong desire to lose
weight?
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Questions 13-18: Please fill in the appropriate number in the boxes on the right. Remember that
the questions only refer to the past four weeks (28 days).
Over the past four weeks (28 days)....
Please type in
the
corresponding
number in
the box to the
right of each
question.
13. Over the past 28 days, how many times have you eaten what other people
would regard as an unusually large amount of food (given the circumstances)?

_____

14. ..... On how many of these times did you have a sense of having lost control
over your eating (at the time that you were eating)?

_____

15. Over the past 28 days, on how many DAYS have such episodes of overeating
occurred (i.e., you have eaten an unusually large amount of food and have had a
sense of loss of control at the time)?

_____

16. Over the past 28 days, how many times have you made yourself sick (vomit) as
a means of controlling your shape or weight?

_____

17. Over the past 28 days, how many times have you taken laxatives as a means of
controlling your shape or weight?

_____

18. Over the past 28 days, how many times have you exercised in a "driven" or
"compulsive" way as a means of controlling your weight, shape or amount of fat or
to burn off calories?

_____

Questions 19 to 21: Please circle the appropriate number. Please note that for these questions
the term "binge eating" means eating what others would regard as an unusually large amount of
food for the circumstances, accompanied by a sense of having lost control over eating.
Question 19

19. Over the past 28 days on how many
days have you eaten in secret (ie,
furtively)? ..... Do not count episodes of
binge eating.

No
Days

1-5
Days

6-12
Days







13-15
Days


16-22
Days


23-27
Days


Every
Day
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Question 20
None of
the times
20. On what
proportion of the
times that you have
eaten have you felt
guilty (felt that you've
done wrong because
of its effect on your
shape or weight?.....
Do not count
episodes of binge
eating.



A few of
the times

Less
than half





Half of
the times



More
than half



Most of
the time

Every
time





Question 21
Over the past 28 days, how concerned have you been about other people seeing you eat? .....
Do not count episodes of binge eating.
Not at all
Slightly
Moderately
Markedly
0
1
2
3
4
5
6
Questions 22 to 28: Please indicate the appropriate number on the right. Remember that the
questions only refer to the past four weeks (28 days).

0

Not at all
1

Slightly
2

3

Moderately
4

Markedly
5

6

Over the past 28 days .....
______ 22. Has your weight influenced how you think about (judge) yourself as a person?
______ 23. Has your shape influenced how you think about (judge) yourself as a person?
______ 24. How much would it have upset you if you had been asked to weigh yourself once a
week (no more, or less, often) for the next four weeks?
______ 25. How dissatisfied have you been with your weight?
______ 26. How dissatisfied have you been with your shape?
______ 27. How uncomfortable have you felt seeing your body (for example, seeing your shape
in the mirror, in a shop window reflection, while undressing or taking a bath or
shower)?
______ 28. How uncomfortable have you felt about others seeing your shape or figure (for
example, in communal changing rooms, when swimming, or wearing tight clothes)?
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Please indicate which type of college you attend:
 Public
 Private
Please indicate which division in the NCAA you compete in:
 Division I
 Division II
 Division III
Please indicate your competitive level:
 Varsity (Top 7 Runner)
 Junior-Varsity (Not Top 7 Runner)
Please indicate how long you have been running competitively:
 Less than 2 years
 2 to 4 years
 5 to 7 years
 8 to 10 years
 Over 10 years
Have you been diagnosed with anorexia nervosa, bulimia nervosa, or binge eating disorder?
 Yes
 No
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Thank you for completing the survey. It is much appreciated.
If you would like your name entered into a drawing to receive a free gift card, please e-mail your name to
Justine Myers at crosscountrystudy@gmail.com.

If you have any questions or concerns, feel free to e-mail Justine Myers at crosscountrystudy@gmail.com
as well.

If you feel you need counseling and feel uncomfortable receiving counseling or would like more
information on finding therapists/treatment facilities outside of your university, the following resources
are a good place to start.

Alternative Resources:
National Eating Disorder Association (http://www.nationaleatingdisorders.org/)
Eating Disorder Hope (https://www.eatingdisorderhope.com/treatment-centers/illinois-il)
Psychology Today (https://www.psychologytoday.com/)

